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WueEN the proposed London County Council bye-laws for the 
regulation of overhead wires were published at the latter end 
of last year, we expressed the hope that electrical engineers 
and others interested in the erection and use of such lines 
would at once take them into consideration, so as to deter- 
mine what objections, if any, should be raised to the various 
clauses when they came before the Board of Trade for 
approval ; and we now publish in our present issue a copy 
of a petition which is being presented to the Board of Trade 
by the London Chamber of Commerce, and which sets forth 
the objections raised by the Electrical Trade Section of the 
Chamber. In this petition frequent reference is made to the 
bye-laws recently passed by the Board of Trade for the regu- 
lation of overhead wires in the provinces, and many of the 
clauses in the proposed London bye-laws are objected to on 
the ground that they differ from the provincial ones in such 
a manner as to hamper the development of the industry, and 
that these differences are quite unnecessary, as the provincial 
bye-laws are, the petitioners consider, quite stringent enough 
to adequately safeguard the public interests. 

Of the clauses which deal with the erection of overhead 
lines from the point of view of public safety, the most 
important is certainly that which prescribes the factor of 
safety, and the wind pressure, which must be allowed for ; 
and we sincerely hope that the Chamber of Commerce will 
be successful in their efforts to modify it, as all previous 
practice has shown it to be needlessly stringent, and its 
enforcement would, as mentioned in the petition, necessitate 
the removal of all existing wires, and thereby inflict a most 
serious blow on the industry. In close connection with this 
clause are those which provide for the proper maintenance 
of the lines, and for access for purposes of inspection, and in 
this matter we cannot help thinking that it would be better 
for the Chamber of Commerce to try and arrange for 
periodical inspection, rather than to continue the line of 
action adopted in the petition. It would, of course, be 
necessary to have some guarantee that the County Council 
should employ properly qualified engineers for the purpose ; 
but, if that could be ensured, considerable advantage might 
be derived from inspection, as the maintenance of the lines 
in good condition is the most important point of all, and, 
therefore, if facilities could be offered for inspection, there 
would be a much stronger case in favour of reducing the 
requirements as to the initial strength of the lines. 

The objections raised to clauses 5 and 12, which deal with 
the length of span and the maximum diameter and weight of 
cables, are, we consider, well founded ; and the clauses might 
well be modified, since the safety of the lines can be equally 
ensured by working to the same specification as regards wind 
pressure and factors of safety, whatever may be the size and 
weight of cable, or the length of span ; und there is no doubt 
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that the restrictions which are sought to be imposed in these 
clauses would prove very irksome in many cases. When we 
come, however, to the clatise which deals with the angle at 
which the wires shall cross a street, we do not find ourselves 
in agreement with the petitioners ; indeed, we consider it 
would be to the advantage of the telephone companies to 
accept it, as there is no doubt that their wires are less un- 
sightly the nearer they approach to making an angle of 90° 
with the strect ; and, further, as a smaller amount of wire is 
then seen overhanging the street, we believe that the com- 
panies would be able to erect a far larger number of wires 
before the objections on the score of disfigurement became so 
pronounced as to lead to the prohibition of any further 
increase in the number of overhead wires. 

With regard to the clauses which relate to plans and 
notices, there can be no doubt that they would prove irksome 
as they now stand, and we would suggest that a compromise 
might be made as in the case of electric lighting noticcs, 
that is to say, a saving clause might be inserted which would 
cover cases of emergency, and the County Council might 
accept a much shorter notice for alterations or additions to 
subscribers’ wires, in the same way that they now accept a 
four days’ notice with respect to the laying of service wires 
by the electric supply companies ; and with these modifica- 
tions, and an extension of the time allowed for the delivery 
of the plans and particulars of existing lines, we do not think 
there should be much difficulty in working to these clauses. 


A METHOD OF COMPARING THE 
DEGREES OF VACUUM IN INCAN- 
DESCENT LAMPS. 


In an article in the Electrotechnische Zeitschrift, M. Boccali 
describes a method of comparing the degrees of vacuum of 
different incandescent lamps by measuring the energy which 
must be expended on the carbon filament to maintain a fixed 
difference of temperature between it and a bath of oil in 
which the lamp is immersed. The method is based on the 
fact that the temperature, and therefore the resistance, of 
any conductor through which a current is passing depends 
not only on the nature and size of the conductor, but also on 
the surrounding medium ; and, as an example of the influ- 
ence of this latter, two curves are given which show the rela- 
tion between the resistance of a carbon filament and the 
current passing through it, first when the bulb of the lamp 
is exhausted, and then when it is filled with air at ordinary 
pressure ; these curves showing that a far larger current is 
required through the filament to bring about the same 
decrease of resistance if the bulb contains air than if it is 
cxbausted. The method employed for comparing the 
degrees of vacuum is as follows :—A Wheatstone bridge is 
used of which the lamp to be tested forms one leg, and the 
resistance of the filament is first balanced when the lamp is 
immersed in a bath of oil, the temperature of which is mait- 
tained constant at 50° Cent. The temperature of the oil 
bath is then reduced to 20° Cent., and the current through 
the bridge is increased until that part of it which flows 
through the lamp is sufficient to raise the temperature of the 
filament to 50°, or, in other words, to decrease ils resistance 


so that a balance of the bridge is once more obtained, at 
which time the current through the lamp is measured. M. 
Boccali found that lamps of the same type and manufacture 
gave very different results, the tests showing that the 
energy required to raise the temperature of the fila- 
ment to 50° was nearly twice as much in some cases 
as in others, and he considers that the different degrees of 
vacuum are responsible for these variations. It would have 
been interesting if the results of tests giving the efficiency of 
the several lamps in watts per candle under the normal 
working conditions had been added to the article, so that an 
estimate might have been made of the practical effect of 
these variations in the degrees of vacuum, as we believe that 
any deductions as to the efficiencies of the lamps made from 
tests at very low temperatures would be extremely misleading, 
and that it would be found that as the temperature of the 
filaments was increased, the difference between the currents 
required to maintain the temperature would decrease very 
rapidly, and the lamps become much more nearly equal in 
behaviour. 


LOAD FACTORS. 


Srnce the reading of Mr. Crompton’s paper on “The Cost 
of the Generation and Distribution of Electrical Energy,” 
in the course of which he proposed the use of the term 
“load factor,” the expression has been applied to many 
different ratios, with the result that it is not always easy to 
understand which of the various ratios is being referred to. 
Mr. Crompton himself gave two definitions of it in the early 
part of his paper, viz., the ratio of the actual output of any 
plant to the output it would give if it were worked con- 
tinuously, day and night, at its full load; or, as an alter- 
native, the ratio of the total area of the load diagrams 
during any given period to the area of a rectangle containcd 
between the base line and a line drawn parallel to it through 
the point of maximum load observed at any time during the 
year. This second definition substitutes, in the denominator of 
the ratio, the maximum observed output of the plant for the 
maximum possible output of the plant, and the value of the 
load factors obtained may therefore vary considerably, unless 
the generating plant is divided up into a number of units, 
or the plant, exclusive of the necessary reserve, is so pro- 
portioned as to be fully loaded at the time of maximum 
output. 

Reference is also made at times to daily and monthly load 
factors, and it is not always clear whether the value of the 
denominator is based on the maximum output at any time 
during the year, as is suggested by Mr. Crompton’s defini- 
tion, or on the maximum output observed during the par- 
ticular period under consideration. The term load factor 
has also been applied to other ratios than those named 
above, as, for instance, in the paper recently read before the 
Institution of Electrical Engineers by Messrs. Heaviside and 
Jackson, the ratio represented by it was that of the actual 
output during the year, to the output which would have 
been required if all the lamps wired had been burning con- 
tinuously, and although in this paper the authors were 
careful to explain fully the meaning they attached to the 
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expression, it is, we believe, frequently used without any 
such explanation. 

As a further example Mr. Frank Bailey, in an article on 
“ Central Station Load Factors,” which appeared recently in 
our contemporary, Lightning, enumerates three load factors, 
viz., a total plant load factor, or ratio of actual output to the 
output of the plant if run continuously at full load; an 
engine load factor, or ratio of actual output to the total pos- 
sible output of the engines required ; and a lamp or supply 
factor, or ratio of the number of lamps supplied at one time 
to the number of lamps connected. These three factors are 
illustrated by a load diagram in which the following values 
- are given for them :—The plant load factor for the year is 
9°7 per cent., the engine load factor in January is 81 per 
cent., and in August 62 per cent., and the lamp factor varies 
from 39 per cent. in January to 19 per cent in August. 
Besides this diagram two others are given, showing the cffect 
of various plant load factors on the works cost per unit de- 
livered, and on the balance sheet, but although they show 
very clearly the manner in which the load factor affects the 
cost of production and possible revenue, we fear that, if taken 
too literally, they will present matters in a too roseate hue 
to the town councillors and others for whose benefit we un- 
derstand the article is intended, as the works’ costs appear 
to us to be figured out on a more economical basis than 
is justified by the returns of any of the existing companies. 

Reverting, however, to the term load factor, we have said 
enough to show that this most useful expression is likely to 
be the means of misleading people to a great extent, unless 
a general agreement is come to for restricting its -use, 
when not qualified by explanatory adjectives, to one 
particular ratio; and we would suggest, therefore, that 
it should only be used in the sense of the first definition 
given to it by Mr. Crompton, and that whenever it is desired 
to express any other of the ratios to which the term might 
be applied, care should be taken to state fully the particular 
factor which is referred to. 


Unber this title a paper was read by 
Mr. F. R. M‘Berty before the Chicago Elec- 
trical Association. The writer, after dis- 
cussing the sparking difficulties at great length, proposes with 
ring windings to use two brushes connected to each holder 
in such a manner, that one has an angular lead of about the 
width of a commutator segment. By this means a coil will 
always be short-circuited beneath the brushes. Surely Mr. 
M‘Berty must be aware that the same end is attained more 
easily by brushes sufficiently wide to bridge over about one 
and-a-half segments. This is a matter of every day prac- 
tice in low tension dynamos, and there is no trouble with 
. sparking. In high tension dynamos of the ring type, the same 
result can be obtained if the coils be sufficiently numerous to 
reduce the self-induction of a single coil to the proper limits. 
Practically, however, this does not pay, owing to mechanical 
difficulties in the construction of the commutator, and fur- 
ther the short-circuiting of the coils tends to heat the 
armature, and so the brushes are made narrow, about the 
width of a segment, and the sparking is reduced by a large 
forward lead. The current, in fact, is commutated in that 
part of the field where the magnetic induction tends to cause 
not only an equal and opposite current to that due to the 
self-induction of the coil, but also an E.M.F. sufficient to 
start the main current in the required direction. 


Messrs. Moore and LINGLEY have re- 
cently investigated the form of the mag- 
netisation curve in iron when the fre- 
quency is about 140 ~\_y per second. The method employed 
was to determine the form of the primary and secondary 
current curves and the secondary E.M.F. curve, and from 
this to get the form of the magnetisation curve. This is 
easily plotted from the observed curves, for the E.M.F. 
curve integrated gives the induction, and the magnetising 
force can be got by plotting the resultant ampere-turn curve 
from the primary and secondary ones. The curves shown 
seem to prove that the process of magnetisation is essentially 
the same at this frequency as with ordinary slow magnetising 
cycles, although the shape is somewhat different. This 
proves that the loss per cycle is roughly the same at this 
periodicity as with ordinary processes, but the authors do not 
seem to have yet gone into the vexed question of the varying 
loss with varying load. Judging from the curves given, the 
loss in the Westinghouse transformer they tested was about a 
normal iron loss when the transformer was loaded to 75 per 
cent. of its full output. The method of getting the initial 
curves was that of Dr. Louis Duncan ; it consists in passing 
the current, whose form is to be investigated, round one ccil 
of a dynamometer, and passing an instantaneous one of known 
value round the other coil, then at any required point of 
the cycle the deflection on the dynamometer is proportional 
to the instantaneous value of the variable current or E.M.F. 
at that particular point of the cycle. 


Transformer 
Magnetisation Curves. 


THE second, and last, of M. Dobro- 
wolsky’s papers has appeared, and contains 
some interesting matter. He is of opinion 
that self-regulation is altogether a secondary consideration, 
on account of the existing supply losses, and by allowing a 
5 per cent. loss at full load in the copper circuits, he shows 
an all day efficiency (on paper) that is quite as good as the 
Hedgehog form shows (also on paper). Outside these points 
there is little novel in the communication. 


Transformer 
Design. 


In the absence of a well drawn up wiring 
table, there is sometimes a good deal of 
labour involved in calculating out leads for 
supply purposes, and Mr. Fay, in the New York Liectrical 
Engineer, gives a short and convenient little table for calcu- 
lating them logarithmically ; to those engaged in this work 
the formulz given by him should prove useful. 


Caleulation of 
Conductors. 


Ir is anticipated that the manufac- 
ture of these cables will be commenced 
immediately at the Calais works of the French Telephone 
Company, and that the laying will be undertaken before the 
month of October next, which date is much in advance of the 
Ist of April, the period fixed in the contract with the 
Portuguese Government for the completion of the enterprise. 
In Lisbon it is intended to establish a school for the educa- 
tion of the employés of Portuguese nationality, who are to 
carry on the service of these new cables as is prescribed in 
the contract. The system of signalling to be employed will 
be a choice from three kinds, which up to the present are 
completely unknown to the Portuguese telegraph service. 
As the dispatches will mostly be in the Portuguese language 
the employment of native clerks presents many advantages. 


Azores Cables. 
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A GENERAL RELATION OF ELECTROMO- 
TIVE FORCE TO EQUIVALENT VOLUME 
AND MOLECULAR VELOCITY OF SUB- 
STANCES. 


(Concluded frum page 756.) 


GENERAL REMARKS ON Dr. Gore’s RESEARCH. 


Tue general truth that any circumstance which separates the 


molecules of a substance further asunder, without producing 
chemical change, usually increases the E.M.F. of the sub- 
stance, evidently includes gases ; for we know that when a 
gas or vapour is forcibly rarefied by exhaustion, the residuary 
portion of it is chilled, absorbs heat, and the remaining 
molecules, therefore, must possess greater freedom and velocity 
of motion than they did previous to rarefaction. The state- 
ment agrees with the well-known fact that oxygen, when ex- 
panded by rarefaction, or when diluted by nitrogen (an inert 
gas), unite more energetically with phosphorus, notwith- 
standing the diluting effect of the nitrogen; and it is pro- 
bable that if such cases of chemical union could be examined 
in a similar manner to the cases of the voltaic action investi- 
gated by Dr. Gore, i.¢., if the degree of chemical energy of 
each of the substances were measured, and the mean calcu- 
lated, the actual chemical energy of union of the substances 


~ would be similarly found to increase by dilution and rare- 


faction. Further, in a special experiment, Dr. Gore found 
that by dissolving one volume of bromine vapour in one 


- volume of. water, and diluting the solution to 1,000 vols., 


there was a gain of mean E.M.F. of 21°8 per cent., with a 
Zn + Pt couple. 

The probable reasons why so extensive a generalisation as 
that of universal increase of volta-E.M.F. with molecular 
distance has been overlooked, are : 

1. Because of its being disguised by the circumstance that 
when a solution of an acid or salt is diluted with water, the 
simple E.M.F. of the mixture is very often smaller than that 
of the less diluted substance. 

2. Because the mean E.M.F. has usually not to be con- 
sidered, and no correction has been made for the E.M.F. of 
the water. 

The changes of simple E.M.F. of the miztures have been 
studied, but the mean E.M.F. of the ingredients, and the 
actual ones of the individual constituents, have been largely 
omitted. As out of 108 instances of solutions of electro- 
lytes in Sections A and B of this research, 86 gave losses of 
simple E.M.F. by dilution ; and out of 105 cases of lique- 
faction and dilution of metals by mercury in Sections C and 
D, 64 gave losses of such force, it is evident that neither of 
those classes of mixture would it be correct to say that the 
simple E.M.F., “ always increases by dilutiun.” (Vide Chem. 
News, li., p. 292 and lii., 5). For curves representing the 
variations of simple E.M.F. caused by a series of dilutions of 
mixture, vide Phil. Mag., May—December, 1890. 

It might be supposed, as dilution of the positive metal or 
of the electrolyte diminishes the number of molecules of each 
of those substances which at any given moment strike each 
other per unit of surface, that this would diminish the actual 
E.M.F. of the diluted substance; but it was found that, 
although by diluting a solution of bromine to nearly 300 
times its bulk, the simple E.M.F. of the solution was de- 
creased from 1°98 to 1°61 volt, the mean of that of the 
bromine and water was augmented, and therefore the actual 
E.M.F. of the bromine alone was increased. It is well known 
that enlarging the positive plate of a voltaic cell, and thereby 
increasing the number of its collisions with the negative sub- 
stance, does not much affect its E.M.F. It is not the number 
of molecular collisions, therefore, but the velocity of molecular 
motion, which most affects the E.M.F. 

The water of dilution added to an electrolyte affected the 
mean E.M.F, in two opposite ways, viz. : 

_ (@) By simply diluting a solution of greater energy than 
itself, it usually produced a mixture having less E.M.F, than 
the original one. 

(0) By enlargiug the volume and thus permitting greater 
freedom and velocity of motion, it Seed the actual 
E.M.F, of the dissolved substance, and the mean of that of 
the mixture; and in many cases the simple E.M.F. of the 
mixture was even greater after dilution than previous to it. 


As no sign of increased E.M.F. of the water was observed 
in any case, and as the bulk of the active substance to that 
of the water was small, its dilution effect in increasing the 
E.M.F. of the water must also have been small. 


THEORETICAL CONSIDERATIONS. 


The results in general agree with the view thet in cases of 
pure dilution, the molecules of the active substance are 
simply separated farther apart without their directions of 
movement being changed or their motions neutralised ; but 
that in proportion as the added or diluting substances 
chemically unite with the diluted ones, the directions of 
niovement of the molecules of each are altered, the molecules 
aggregate into groups, more or less of their motion is 
neutralised, heat is usually evolved, contraction of total 
volume frequently occurs, freedom of molecular motion and 
the mean amount of E.M.F. are nearly always largely 


‘diminished, and these changes, and the coincident ones of 


other properties which simultaneously occur, differ with every 
different substance. The fact that even a neutral salt 
excites E.M.F. indicates that during its furmation a portion 
only of the molecular motion of each of its ingredients is 
neutralised. 

A large number of the results of Dr. Gore’s investigation, 
especially those for dilution of acids and salts, appear to 
agree with the theory of dissociation, because the most 
energetic substances usually yield the greatest gains of 
E.M.F. by dilution. But since this theory, in order to in- 
clude the whole of the results, would require not only the 
dissociation of compound substances, but also that of the 
halogen elements by simple dilution with water, and the 
whole of the simple metals by dilution with mercury, and 
even with solid metals. Dr. Gore has preferred to employ 
the simple explanation of increase of volume and of molecular 
distance and velocity as including the cause of increased 
volta E.M.F, and current. Moreover, as dissociation is not 
energy, it cannot be the cause of electromotive force or 
current. 

Nearly all cases of chemical action agree with the theory 
that the molecules of all substances are in a ceaseless state of 
motion, and that chemical union and chemical heat are due 
to neutralisation of opposite molecular movements of the 
uniting bodies; similarly, all the results of this research 
compel us to adopt a mechanical explanation of voltaic 
action. ‘The circumstance that an increase of freedom and 
velocity of molecular motion of either of the uniting sub- 
stances by dilution is itself sufficient to augment the mean 
E.M.F. and chemical energy of both, is conspicuously similar 
to the augmented violence of collision and amount of heat 
evolved by two colliding solid bodies when the velocity of 
only one of them is increased. As it is evident that dilution 
cannot add to the mass or weight of the active molecules, it 
can only add to their exciting power by altering their direc- 
tion or increasing their velocity of motion ; and as energy 
cannot be created, the increased velocity is probably due to 
absorbed heat. The latter statement is supported by many 
well-known facts. In the case of strong acids and alkalies, 
where heat is evolved and the E.M.F. simultaneously in- 
creased by dilution, it is probable that a portion of the heat 
set free by contraction of the total volume is reabsorbed to 
satisfy the increased molecular velocity. 

According to these views the essential cause of voltaic 
action in opposite molecular movements of the positive metal 
and the negative constituent of the electrolyte, and the 
necessary condition of conversion of such motion into volta 
E.M.F. and current, and the attendant chemical action is in- 
compatibility of molecular motion of the two uniting sub- 
stances ; the existence of E.M.F. appears to chiefly depend 
upon relative direction of the molecular motions, and its 
degree upon the velocity of the oppositely moving particles, 
and dilution probably increases the velocity of the whole of 


the molecular motions of a substance, but only a portion of 


these motions is converted into current. Increase of volta 
E.M.F. may therefore be due to increased velocity of the 
oppositely moving molecules of the two uniting substances. 
‘These views are further supported by the well-known facts 
that the substances which produce the greatest voltaic and 
chemical energy, are usually those elementary bodies which 
possess the most opposite essential properties, and that after 
their chemical union, a portion of energy of chemical union 
still remains. The phenomena, however, as Dr. Gore says, 
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are much more complex than these simple ideas indicate ; 
and each degree of electromotive force is probably a result of 
a concrete collection of simultaneous mechanical impulses of 
the molecules, each having a different amplitude of motion. 


A WHALE KILLED BY ELECTRICITY IN 
THE YEAR 1852. 


By A. M. TANNER. 


Ir appears from a French patent, granted August 7th, 
1852, to Dr. Albert Sonnenberg, of Bremen, Germany, 
that the magneto-electric machine and accessories, forming 
the subject matter of said patent, had actually been used for 
‘killing a whale. This must indeed be considered a remark- 
able achievement at such an early date in the history of the 
magneto-clectric machine, or more properly, the dynamo- 
electric machine, if we accept the generic definition of Profs. 
Thomson and Houston that all machines for producing 
electric currents by mechanical force are dynamo-electric 
machines. It is not necessary to enter into details as to the 
construction of Dr. Sonnenburg’s machine. It is sufficient 
to state that it consists of a crown or ring armed with a 
number of armature or induced coils turning before a number 
of permanent field magnets, with a current collecting ring 
and brushes, so arranged as to be capable of giving “a whale 
720 galvanic shocks in one minute.” 

The accessories used in connection with the current gene- 
rator are an ordinary harpoon carrying an electrical conduct- 
ing wire, covered by the harpoon line and connected with one 
pole of the generator, so as to form one half of the electric 
circuit, the other half being formed by the metal-plated 
bottom of the boat containing the magneto machine and the 
sea water. 

When the harpoon is lanced into the whale the circuit is 
completed, and as stated in the description, the “electric 
fluid passes through the body of the whale, and the latter 
receives at cach rotation of the machine 12 heavy shocks, 
and as the machine can make one turn per second, the whale 
will receive 720 shocks per minute, of such a force as to stun 
or render the whale unconscious, as has been proven by elec- 
trical experiment.” 

It is a difficult matter to refute the Bremen doctor’s 
underscored statement that he had actually been able to 
make a whale unconscious (aneantit la baleine, in French 
description) by electric shocks from his machine, and so the 
writer must believe the “whale story” with the mental re- 
servation, however, that the whale must have been a little 
one. Bremen being so near the North Sea, it suggests the 
idea that the electrically-killed whale of the Bremen doctor 
might have been the oue of Olivette renown. The song hire 

oes 
. In the North Sea lived a whale, 
Who bobbed from below, 
c., &e. 


It is needless to say that when the Olivette whale learned 
of the fate of his mate he ceased “ bobbing up serenely,” and 
went to more congenial waters near the North Pole, where 
the “ demon electricity ” cannot follow him. 


ELECTRICITY AT THE CORONATION 
JUBILEE AT BUDAPEST. 


[FROM OUR OWN CORRESPONDENT. | 


On the 25th anniversary of the coronation of his Majesty 
the King of Hungary, June 6th, 7th and 8th were especial 
festive days for the Hungarian nation, and were celebrated 
with equal enthusiasm and splendour. In the magnificent 
illuminations of June 7th, electricity took a prominent part, 
the more striking, as there appeared an interesting competi- 
tion between gas and electricity. 

The gas company, as well as the electric installers, had 
been for weeks gn | engaged in preparations for the con- 
test. The electric light was characterised by the mass of 


arc lamps and the intensity of illumination, whilst the gas 
light aimed at an especial effect by the variety of forms and 
by adapting the lines of colours to the architecture of the 
buildings. In this illumination, along with the firms 
Siemens and Egger, of Vienna, Ganz & Co., took a part cor- 
to their position, as. the sole Hungarian electro- 
technical works. The transformer system was made 
conspicuous by the last-mentioned firm, as they illuminated 
the royal castle by means of a temporary connection. 

The Andrassy Street was rich in illuminative effects, 
beginning at the Triumphal Arch, which in the light of 
nine arc lamps presented a much more pleasing spectacle than 
by day, and extending to the mighty projector at the end 
of the Avenue. In spite of the rain a crowd of many 
thousands surged on the broad footways, and even on the 
carriage-way, now and then occasioning very unpleasant 
blocks and collisions. A splendid aspect was presented by 
the Saxlehner Mansion at the beginning of the street, with its 
three arc lamps. Further on, were many transparencies with 
the portraits of the King and the Queen, with the inscriptions 
in letters of flame : “ Eljen a kiraly” (Long live the King.) 

Truly imposing was the illumination of the Royal Hun- 
garian Opera, its five terrace niches displaying the initials of 
their majesties, the Hungarian crown and two stars, sur- 
mounted by a gigantic sun, The Café Reuter, opposite the 
Opera House, was distinguished by a many-coloured sea of 
stars. 

In the Theresian ring the various effects were eclipsed by 
the richly illuminated triumphal arch and the splendidly 
lighted Westerr. Railway Terminus. Its front was shown by 
50 are lamps, reflected in the glass walls. The honour of the 
Waizner Boulevard was saved by the colossal projector of 
Haggenmacher’s Mill. 

Many private houses of the Leopold Stadt displayed 
not merely a rich show of light in the windows, but on 
the balconies and mouldings. Perhaps the most effective 
object was the luminous fountain, opposite the Reformed 
Church. It was tastefully illuminated with coloured glow 
lamps from the mighty lower basin up to the “ Danubius” 
(a colossal statue personifying the river Danube). The effect 
was magical. The drops of water as they fell into the basin 
became a shower of emeralds and rubies. 

Further must be mentioned the National Theatre, the 
National Casino, with the Hungarian Arms composed of 400 
coloured glow lamps; the Hotel Pannonia, the People’s 
Theatre, and the Central Passenger Railway Station. 

The view from the Citadel and the Royal Castle fascinated 
all who succeeded in forcing their way through the dense 
crowd amidst rain and mud. The arc lights playing on the 
raindrops produced the effect of numerous rainbows. 

Showers of rockets were, at the same time, sent up from 
the Blocksberg, the suspension bridge, and from three iron- 
clads at anchor in the Danube. Not until midnight did the 
public cease crowding to the Danube quays. 


THE ECONOMY OF CONDENSING ENGINES 
OVER-RATED. 


By W. H. BOOTH. 


Tuus argues Mr. Babcock in your New York contemporary, 
the Electrical Engineer. The peg on which he hangs his 
argument is the fact that the exhaust steam from some elec- 
tric light stations has been sold for heating purposes eight 
months in the year, and he might have added that during 
the four months when it cannot be sold there is less of it 
being made, though the short summer days of the United 
States do not, as compared with their comparatively long 
winter days, so far lessen the demand for light below the 
maximum, as is the case in England, where in winter it is 
dark at 4 p.m.,and in summer the domestic consumer at 
the latter end of June needs no light at all, at least, in the 
North of England, beyond the Mersey. 

To run non-condensing for 12 months for the sake of 
selling exhaust during eight months implies, roughly, 
throwing away a fourth of the fuel in order to sell two- 
thirds of a fourth. It is losing three-twelfths and getting 
back two-twelfths, a net loss of a twelfth the year 
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round. ‘This would imply selling during eight months 
the exhaust steam for a sum which would pay for 
the coal otherwise wasted in twelve months. A station 
using, when condensing, 300 tons per month, must 
buy, say, another 100 tons every month, and sell the 

rice of 150 tons each month in the cold eight months. 

here is no pretence to accuracy in the above figures. Actual 
practice might give worse or better results, but it is tolerably 
certain that where steam is sold, and is required to be passed 
through any length of pipe, there will be a geod deal of back 

ressure on the engine pistons, or there will be very little go 
in the steam at the terminal points. 

Mr. Babcock uses a tricky method of figures when he 
speaks of condensing being only able to save 3 per cent. of 
the heat units of the fuel. In the first place, very many 
boilers throw away half the heat units, and the steam, as 
it goes to the engine, only takes with it the other half. 
At most, then, the engine is to be debited with 50 per 
cent., and if it uses 10 per cent. of the total units it 
will use 20 per cent. of what is offered to it, so that if 
the engine efficiency be increased 25 to 33 per cent., as 
Mr. Babcock allows for condensing, with increase from 10 
to 13 per cent. of the total units used, there would be actually 
used by the engine, 26 per cent. of the heat offered it 
instead of 10 per cent., as Mr. Babcock makes it appear, and 
the heat rejected at the condenser will be but 37 per cent. of 
what the engine draws from the boiler, a very different thing 
‘from the 80 per cent. Mr. Babcock tries to show, and one 
which in his 100 H.P. of boilers would give a value to the 
exhaust steam, if his figures be so far correct, of $1,380 to 
$2,310, and not the $3,000 to $5,000, which he finds. Cer- 
tainly there ought to be every consideration given to the 
question of condensing when designing an installation, for 
much may be done for economy, if the subject be handled 
properly. 

Often, perhaps generally, it will be found that exhaust 
steam can best be sold where there are the least facilities for 
condensing, and where ground values are perhaps such as to 
demand non-condensing engines. At the same time, even if 
space be saved by non-condensing engines more space is 
needed for the boilers, and as a rule the space saved in 
engine dimensions is less than the necessary increase of the 
boilers. Electrical stations are far too frequently made 
servile copies of some other station, and the steam engineer- 
ing of some places, arranged by architects—and how many 
are Jeft to the mercy of these gentlemen !—is such that 
economy of any sort is impossible. It is not unknown where 
condensing water has been freely available, and where there has 
been a direct sale for the exhaust steam where the engines 
have been made non-condensing, and the exhaust steam has 
been blown into the air and live steam from the boilers fur- 
nished for heating purposes. 

While there is a great back pressure from forcing exhaust 
steam through pipes, there is a method of using and selling 
the heat which has not yet been attempted. This is to heat 
water by the steam, which can be done with very little addi- 
tion to back pressure, and send the water round in the pipes 
toconsumers. ‘There are more people who would buy hot water 
than would buy steam. The water would flow to consumers 
without any more expense of energy than it is now given to 
flow to them cold. The cooling of the exhaust steam could 
be made perfect by the system of counter currents, and a 
ge vacuum could be obtained without anything 
paid for condensing water. The water company wou:d 
supply consumers on a water rate, as at present, charging so 

‘much per 1,000 gallons for all hot water, which would go via 
ameter. The cost of the hot water pipe would be less than 
the cost of a steam pipe carrying atmospheric steam, and the 
heat lost by radiation from water pipes at, say, 130°, would 
be less than from bulky steam pipes at 212°. 

Domestic purposes do not require water very hot, and after 
passing round and heating a large building, the water could 
still be useful in a house. There are thousands of houses in 
London where, during the summer, no fires would be lighted 
if it were not to heat the bath water, whilst many who look 
at the cost of gas to heat water to 212° from normal, would 
save half the cost of gas if they could start with water at 

. 130°, and this temperature would mean a good vacuum at 
- the engines.. Mr. Babcock was never more wrong than when 
he came to argue that the economy of condensing was over- 
rated, and he made matters worse when he used misleading 


arithmetic to help him out, ani overlooked the fact that con- 
densation and the use of exhaust heat are not opposing 
factors, but concurrent economies. Even if a domeStic con- 
sumption could not take all the hot water produced, there 
would be many demands for it as a hot feed to steam 
boilers. 

In fact, given a demand for the water, there need be fo 
fuel heat rejected after the steam has left the boiler, and 
instead of deliberating whether to condense or not, a rational 
system would utilise the waste heat, if this could be done, 
and would use the heating apparatus as the means of con- 
densing. Probably the real crux of the question would come 
in determining whether it would be better to sell water at 
130° and have a good vacuum, or sell it at 150° and have a 
poor vacuum, or condense with a heater delivering 130° 
water and use live steam, or an “economiser” feed water 
placed in the boiler main flue to add more heat to the water, 
if not so readily saleable unless above 130° temperature. One 
advantage of selling hot water instead of steam would be the 
chance of using a flue heat “economiser” to save some of 
the heat units now going to the chimney, and the hot water 
system would also, even if not much drawn upon during the 
summer months, afford in the earth a lengthy circuit round 
which condensing water could be circulated, so that the 
economy of condensing need not be sacrificed in summer as 
well as the exhaust heat. When the sense of this comes to 
be appreciated, rival companies with given areas to light. will 
be found swapping condensing water when it cannot all be 
sold 


To turn Mr. Babcock’s words against himself with a little 


‘italicised transposition, we may say: “ In cases where exhaust 


steam is used, this is given as the reason why condensing 
engines are not called for. In the mind of Mr. Babcock 
the fact that exhaust steam can be sold closes the case—but 


does it ?” 


PROF. AYRTON AND MATHER’S D’ARSONVAL 
GALVANOMETER. 


THE general convenience of the class of reflecting galvano- 
meters in which a suspended coil moves in the field of a 
rmanent magnet, proposed by Maxwell, but usually known 
y the name of D’Arsonval, has brought them into extensive 
use in the course of the last five years. But, as in the case 
of many other apparently simple instruments, it is only by 
paying great attention to details that perfection can bz 
attained. In the instruments under consideration the length, 
breadth, and form of cross-section of the coil have important 
influences on the result, as also have the manner and material 
of suspension of the coil. These points have been carefully 
studied by Prof. Ayrton and Mr. Mather, both mathematically 
and experimentally, and their results have led to the design- 
ing of the instrament shown and described by them at the 
last meeting of the Physical Society, and illustrated below. 


The permanent magnet of circular form, with a narrow 
gap between its poles, rests directly on the base, and the flat 
plate which holds it in place also carries a circular level by 
means of which the instrument may be rapidly set up. The 
narrow coil, which has a cross section in the form of two 
circles, having a common tangent at right angles to the 
mirror, is enclosed in a silver tube. The shape of the coil 
was arrived at from theoretical consideration by Mr. Mather* 
as giving the greatest deflecting moment per unit moment of 
inertia ; in this respect the coil is twice as efficient as the 


older form. The silver tube enables the coil to be suspended 


* Proc. Phys. Soc., Vol. x., p. 376. 
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without straining it, and serves the double purpose of damp- 


ing the motions of the coil by the Foucault currents which 
pass up and down it when in motion, and of protecting the 
coil so as to enable it to be clamped without damage. The 
coil tube is hung in an outer tube of brass by means of a flat 
strip of phosphor bronze, and the current is taken out of the 
coil through an insulated pin in the silver tube by a spiral of 
flat phosphor bronze ; the lower end of which is connected 
to a contact screw in the outer brass tube. This mode of 
suspension ensures the centre of gravity of the coil being 
always directly under the point of suspension, and obviates 
the sudden tilting which almost always occurred in the older 
instruments at some position of the coil. The use of 
phosphor bronze gives us a very elastic suspension, and the 
flat form provides tensile strength and radiating surface with 
small torsional rigidity. 

' The mirror is attached to the coil tube by means of a 
light three-armed metal clip, and moves in a mirror-box pro- 
vided with an aperture closed by a sliding glass plate. To 
clamp the coil and enable the instrument to be carried about, 
a plug attached to a flat spring presses on the coil tube 
through a hole in the outer tube. When the instrument is 
in use the plug is drawn out, and slides down a slot in the 
spring. This is a great improvement on the old form, in 
which, after letting down the coil and thus altering the adjust- 
ments, the coil was usually wedged in place with bits of paper. 

The outer-tube, with its mirror-box and adjusting head, 
fits a socket between the poles of the permanent magnet, 
and the act of sliding it in makes the connections. Thus 
several coils may be kept ready suspended, of different resist- 
ances or windings, and any one slipped in place in a few 
seconds. Thus the advantages of portability, dead-beatness, 
quickness, and sensibility are combined. As regards sensi- 
tiveness, the improvement over the old form is apparent ; 
being, for the same resistance and period, as great as that of 
a Thomson reflecting galvanometer. 

The instruments are being made by Mr, Paul, of 44, 
Hatton Garden, E.C. 


MULTIPHASE TRANSMISSION AND DISTRI- 
BUTION OF ELECTRIC ENERGY. 


By A. RECKENZAUN. 
(Concluded from page 600.) 


Pror. THomsoy’s Views. 

Pror. THOMSON, in a recent communication, dwells upon the 

t importance of the multiphase system for power trans- 
mission. Although an advocate and manufacturer of alter- 
nating current machines, he is of the opinion that the 
ordinary alternator is unsuitable for power transmission. 
“It is essentially non-starting. Too much complication is 
introduced into the plant by the introduction of elaborate 
devices for starting.” 

Referring to the Frankfort-Lauffen plant, Prof. Thomson 
said that “this experiment was quite successful, so far as the 
technical matters were concerned. It was not intended as an 
exemplification of a commercial transmission. It served its 
purpose in proving the possibility of working with alter- 
nating currents of very high potentials, and also showed in a 
striking manner certain features of the multiphase system.” 

The Three-Phase Motor. 

_ “ The non-synchronous motor becomes, by proper propor- 
tioning, practically capable of maintaining saneteaith oes 
not vary over a few per cent. from light to full load ; itrequires 
no exciting current, and starts under load. In construction, 
it is simply a structure in which the rotating field set up by 
the three currents of a three-branched suitably-arranged con- 
ductor in a laminated iron mass, called the field, drags 
around a movable armature carrying a system of closed con- 
ductors, in which strong currents are set up by the moving 
lines from the field, which acts to close its magnetic circuit 
throngh the armature iron. Thus the rotating bundles of 
magnetic lines, in cutting the armature conductor, push such 
conductor along by virtue of the reaction of the opposing cur- 
rents set up in the armature conductors or closed circuit. 
Such motors, not being reversed’ dynamos, cannot act to 


generate current if revolved by power. Their great advan- 
tage is that they may be placed anywhcre where convenient 
to receive current from the mains direct, as from trans- 
formers ; they may be started or stopped at will, and have no 
commutators.” 


Converting Multiphase into Continuous Currents. 

Continuing, Prof. Thomson says :—“ There is another 
important way in which the three-phase currents may be 
utilised at the receiving end. They may be readily trans- 
formed into continuous currents of low potential, or of any 
potential practicable for commutation. The means for 
transformation in this case is a motor generator of special 
construction. It es an armature winding and con- 
nections, suitable for three-phase currents, a field magnet 
excited by continuous current from any suitable source and 
acting on the armature, a secondary winding on the arma- 
ture, or the same winding as that connected to the three- 
phase mains, with the usual connections to the segments of a 
continuous current commutator, upon which brushes suitably 
adjusted take off continuous currents. These may be used 
for lighting, for running continuous current motors, &c. Motor 
generators giving 500 volts continuous current, 220 volts 
and 110 volts, are easily worked from the same system of 
three-phase mains. The excitation of these machines may 
be obtained from their own commuted currents. They are 


‘ self-propelling after having been started along with the 


generating plant, or may be easily brought to speed before 
connecting with the three-phase supply by continuous currents 
from another machine in work. They can be compounded 
for drop of potential in themselves and the lines leading to 


and from them.” 


Supply of Electricity in a Large City. 
The future supply of electricity in a large city for all pur- 


- poses, at any desired voltage of continuous or alternating 


current, would involve a system about as follows :— 

A generating station conveniently located for obtaining 
water for condensing, cheap fuel delivery, and ready disposal 
of ashes; containing huge triple compound condensing 


engines driving large dynamos, delivering either directly or 


through transformation high potential three-phase currents ; 
a system of high potential mains for three-phase currents, 
probably consisting of sets of three conductors with a heavy 
open braid or network covering, tightly woven on, and 
drawn into an iron pipe filled with insulating oil, placed 
underground to avoid atmospheric disturbances ; sub-stations 
containing compounded three-phase motor generators feeding 
into the street mains at the desired potential for lights and 
continuous current motors ; motor generators feeding currents 
of suitable potential for street car propulsion ; alternating 
current transformers delivering currents of alternating 
character at the desired voltage for lighting, and for driving 
commutatorless three-phase motors. 

There is no electrical service which could not receive its 
supply from such a system. The time is, perhaps, not quite 
ripe for such a comprehensive scheme, but its advantages are 
obvious to those familiar with the present conditions of 
supply in large cities. 

High Potentials and Insulation. 

Prof. Thomson asks the question, “ What are the highest 
potentials which can ever be made available in electric trans- 
mission ?” Any answer to this, says the, professor, will 
necessarily imply foretelling the future practice, a very 
hazardous thing to attempt. Such answer may, however, be 
taken to relate to either a single-phase alternating system or 
a multiphase, the only difference being in the number of 
conductors employed. 

With regard to insulation, a layer of good insulating oil, 
1 inch thick, between rounded smooth metal surfaces, will 
equal, in resistance to puncturing, a potential which will 
cause a spark in air over 30 inches long. Prof. Thomson’s 
tests in this direction point to an approximate relation of 1 
to 35 or 40 in dielectric strength between air and good 
heavy paraffin oil. As nearly as can be estimated, a spark 
between rounded surfaces at 30 inches in air, represents not 
less than 500,000 volts, and experiments go to show that 
such potentials can be “kept down,” so to speak, in a bath 
of oil. . Whether the candenser effects of a long line would 
introduce serious difficulties it is impossible to say, but pro- 
vided that the rate of alternation or periodicity be kept low 
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and the insulation maintained by covering every inch of the 
high pressure conductors in, say, 2 inches thick of oil, it 
might even be possible to work with 500,000 volts. Such a 
line is even safer, so far as life risks are concerned, than an 
overhead line of much less pressure. In fact, it may be said 
to be practically safe. Any interference with the line is 
difficult on account of the pipe enclosing it, and on the first 
.weakening of the insulation, or before a break in the pipe 
became complete, a short circuit of a moderate current would 
take place, and the fuses be blown at the ends of the line. 


Cost of Generation and Distribution. 


Mr. W. Lahmeyer in a recent paper read before the Elec- 
trotechnical Society of Berlin, referred to the important 
bearing which a system of electrical distribution from large 
central stations would have upon industrial undertakings in 
general, and upon the prosperity of a manufacturing nation 
in particular. Before the introduction of the multiphase 
system there were several well-known difficulties in the way 
of high tension transmission. The practicability of potentials 
from 15,000 to 30,000 volts has been fully demonstrated in 
the case of the Lauffen-Frankfort installation, but too much 
stress has been laid upon the aid of cheap water-power, and 
nearly all the speculations centred upon the utilisation of 
waterfalls. The value attached to the generation of electricity 
by steam power on a large scale has hitherto received too 
little attention. Many people have not realised the fact of 
the great difference in the cost of generating power on a 
large scale, and that produced on a small scale. 

Professor Salomon compiled table No. 1, calculated from 
practical data, which shows the cost of a-horse-power hour 
produced by steam engines of various dimensions with 1,000 
and 3,000 working hours per annum. The cost of coal was 
assumed at 14s. 3d. per ton, and the usual expenses connected 
with maintenance allowed for. It matters little, for the pur- 
pose of this table, what the local conditions as.to wages and 
maintenance may have been, because the relative values will 
remain the same. 

With 1,000 working hours per annum, the cost of a horse- 
~— hour in a 2°5 H.P. engine amounts to nearly fourpence. 

his will be thought too high by those who do not allow for 
depreciation of the plant. In an installation of 50 H.P. the 
cost is at once reduced to 1°21 pence, and in one of 1,000 H.P. 
to ‘7 of a penny, whilst a 10,000 H.P. plant can produce the 
H.P. hour for a little more than half-a-penny. This shows 
the well known advantage of generating power on a large 
scale and distributing it if the cost of and loss in the distri- 
bution are small. ° 

In comparing the figures obtained in central stations with 
a large number of working hours, the economy is much more 
apparent. The question then will be, what is the loss in 
energy, and the greater cost of distributing power from a 
central station to consumers at varions distances? Calcula- 
tions were made for a 10,000 H.P. plant for the distribution 
of electrical energy over a district having a diameter of 100 
kilometres, or 62°14 miles: The costs of such a central 
station, using the three-phase system, are about as follows :— 


Buildings and steam plant oaa ... £100,000 
Distributing mains ove 45,000 
Electrical plant .., 100,000 
... £245,000 

Or in round figures os +.» £250,000 


The total length of aerial line in this case is supposed to 
be 300 kilometres (186°42 miles); there will therefore be 
900 km. (559 miles) of wire. The price of power in Table 
2, referring to this installation, is calculated at the receiving 
points, full allowance being made for the losses in conversion, 
as also for depreciation. This table shows that current can 
be generated at the astoundingly low rate of °48 of a penny 
per H.P. hour. The distribution of power over such a large 
urea is scarcely desirable, although the size of the plant may 
be quite feasible. By distributing the current over a smaller 
area, the cost will naturally become smaller, and lower 
potentials than those assumed could be used. ‘The ‘correct- 
ness of these figures need not be doubted, but they depend 
upon the necessity of using overhead conductors. This is 
the point upon which the whole question turns. In towns 
there is little sympathy to be expected for overhead lines. 
But we must try to utilise the great arteries along which 


‘commerce flows, the high roads and the railways, for the 
Table 3 was original pared r. Dihimann, chie 
engineer of and Helske, and is converted 
into English equivalents; it’ shows the relative costs’ of 
overhead and underground conductors when used for the 
high tension three-phase system. The differences in’ the 
case of small powers and short distances are not consider- 
able, because the costs are in a measure dependent upon 
insulation, and, for mechanical reasons, the diameter 
of the overhead wire has to be larger than necessary for the 
given current. Mr. Dihlmann made the mistake in assuming 
that 10,000 H.P. would be transmitted through one circuit. 
The idea is to distribute the energy round about the central 
station. Inthe case of 1,000 Hp. being transmitted toa 
distance of 100 km. (62°14 miles), the underground cable 
would cost ten times as much as overhead bare conductors. 
If overhead conductors are prohibited, then the question 
of transmitting such units as 10,000 H.P. becomes pro- 
blematic. , 
With regard to safety, everything points in favour of 
aerial lines, and the only accident which happened in the 
Lauffen-Frankfort experiment was in the generating station, 
and not on the line. There is no difficulty in using poten- 
tials of 30,000 volts, if the insulators are tested before being 
put up. ‘lhe fact that a few insulators broke down with this 
potential counts for nothing ; we might just as well say that 
steam boilers must not be used because some have exploded. 


I. 


Cost of 1 H.P. hour in Pence for Steam Engine Installations, 
Coal costing 148. 3d, per ton. 
In small installations without condensation. 
25 5 10 25 50-100 
Annual working hours 1,000 3°936 3°156 2°54 1°649 1212 1008 
, » .3,000 2460 1932 154 1:032  °690 
In central stations with condensation. — 
H.P. 500 2,000 5,000 10,000 
Annual working hours 1,000 ‘822° “704 ‘652 ‘570 ‘509 


Tas_E I1.—Central station for 10,000 H.P. 
Diameter of District to be supplied, 62-138 miles.(100 km.). 
Cost of Installation, including Conductors and Secondary 
Stations, £250,000. ‘Cost of Current in Pence at the point 
of delivery, with Coal costing 148. 3d. per ton, 


” ” 


” ” ” 


Forl H.P. hour in the 


Annual working hours. | For 1 kilowatt hour. case. of large motors. 
1,000 . | 
3,000 ‘930 | “790 
5,000 744 | 631 


Cost of Current in Pence at point of Delivery, with Coal 
costing 5s. per ton. ** 


Central Station, near coal mine. 
For 1 H.P. hour in the 


Annual working hours, | For.1 kilowatt hour, case of large motors. 
1,000 1:495 | “260 
3,000 ‘ “750 ’ "636 
5000, “480 


III. | 

Cost of Conductors for Power Transmission with Three- 
Phase Current and Tensions up to 20,000 volts, with 
15 per cent. Loss on a Maximum Load ;— ; 
(1st.) For 100 HP. 


| 


Km. Miles. Cost in £- -# per 

10 6214 0 wires “0062 356 16° | 4 
Cc 3, °0155 4825.0 | 48 5 0 

20 12:428 O 3, 70062 713 12: | 7.2 8 
Cc 3 -0155 9,650 0 9610 0 

50; 31070 O 3 0062 1,784. 0 1716 9 
Cc ;, ‘0155 24,125 0 241 5 

1004' .62°140 O 3, "0062 3,568 0 3513 7 
Cc 3, 0155 48,250 0 482 10 0 

150} 93210 O 3 5,352 0 53 10 5 
3. 72,375 0 | 72315 0 

200 | 124280 O 3, 0062 7,136 0 |. 71 7 2 
Cc 3.» °0155 96,500 0 965 0 0 
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(2nD.) For 200 HP. 


km.| Miles. | | Costin | £perH.P, 
£ £8. d. 
10 6214 O 8 wires 0062 | 356 15 115 8 
C | 3 » 0155 | 482 0 | 24 2 6 
20 «12428 O | 3 4, 0062 | 713 12 311 4 
| 0155 | 650 0 48 O 

50 O | 8 "0062" | 1784 818 5 
C | 8 4 0155 24125 0 | 12012 6 

100 62140 O 3 “0062 3568 0 1716 9 
C | 0155 | 48,250 0: 241 5 O 

10 93210 O | 3 , 0062 | 5352 0 | 2615 2 
c | 3 ; 0156 72,375 0 | 36117 6 

124280 | 38 ,, 204 0 | 41 0 
Cc 8 96,500 0 48210 0 


(3RD.) For 500 H.P. 

Km. Miles. | ph Cost in £, | £ per H.P. 
£ 8. d. 
10 6214 O 3 wires ‘00620 | 35615 O14 3 
Cc | 3 , 01550 | 4895 0 913 

2 12428 0 | 8 ,, 00620 | 713 10 187 
C 3 » 01550 9650 0 | 19 6 0 

50 31070 O | 8 ,, 00620 1,784 315 
C 3 , 01550 | 241295 0 | 48 5 0 

100 62140 O | 3 ,, 01085 | 4369 0 814 9 
C | 38 ,, 01550 48,250 0 9610 0 

150 93210 O 8 , ‘01550 | 7,755 O 1510 0 
Cc 3, 01550 | 72375 0 | 14415 0 

200 124280 O 38 ,, 02015 11,942 0 23.17 8 
Cc | 3 ,, 02015 | 101500 0 | 203 0 0 


(4TH.) For 1,000 H.P. 


Km. mie. | Cost in £. | per H.P. 
| £6. 

10 6214 O | 3 wires 00620. 357 0 072 
| » 01550 | 4,825 0 416 6 

2 12423 0 3 }, 00620 | 713 10 014 3 
Cc 3 ,, 01550 9,650 0 913 0 

50 31070 O 38 ,, ‘01085 218410, 2 3 8 
c | 3 ,, 01550 24,125 2426 

O | 02015 | 5971 0 519. 5 
Cc 3, 02015 | 50,750 0 50 15 0° 

150 93210 O 3 ,, 03100 11,760 0 11 15° 0 
C 3, 03100 85,125 0 8 2 6 

200 «124280 O | 3 ,, ‘04030 | 18,884 0 18 17. 8 
Cc 3 ,, 03875 183000 0 18 06 

(5TH.) For 10,000 H.P. 

Km. Miles. | Costin | £ per 
6. £ 8. d. 

10 6214 O 8 wires 02015 595 0 012 
Cc » 01025 5,075 0 010 2 

20 12428 0 | 3 ,, 04030 1,890 0 039 
C 38. ,, 703875 1220 0 2465 

50 31070 O 3 ,, 10850 10,590 0 112 
Cc 10850 98,753 0 917 6 

100! 62140 O | 83 4%, :20150 37,210 0 314 5 
Cc 3 , 20150 127500 0 | 1215 0 
150 93210 O 38 ,, 31000 83,850 0 | 878 
Cc 3 , 31000 337,500 0 | 3315 0 

200 124280 O 3 , 40300 143940 0 | 14 7 8 
| 3 , 40300 | 6035000 607 0 


“O” means overhead line. “C” means underground cable. 


A NEW CUT-OUT OF THE INTERIOR CON- 
DUIT COMPANY. 


Tuts cut-out is designed to be placed in a circuit ina like 
manner to that in which a lead safety fuse is now connected. 
It performs in all respects the functions of the ordinary fuse 
but with much greater accuracy. The instrument consists of 


‘a double-pole jack-knife switch, an adjustable relay for setting 


the cut-out at any load, and a knife resistance release magnet 
for opening the switch. The entire apparatus is mounted on 
a slate base with a glass-top mahogany cover, presenting, a 
very neat appearance, besides being of very small size, namely 
74 x 8 inches. 
The double-pole switch has a heavy spring tending to 

the switch open. The switch is kept closed by a cate 
attached to the armature of the release magnet. Placed above 


* New York Electrical Engineer, 


the switch is the relay wound with coarse wire which acts 
as an ammeter, the armature of which will close when 
energised. by a sufficient amount of current, and makes a 
contact which completes a circuit through the release magnet. 
The armature of the latter being thereby attracted, the catch 
is removed and the switch flies open from the action of the 
heavy spring. 

Supposing, for instance, the armature of the relay is adjusted 
so as just not to close when ten lamps, or whatever number it 
is set for, are in circuit. As soon as another lamp is added, 


the increased current will instantaneously cause the armature 
to close, when, the release magnet being energised, the switch 
immediately opens, both poles of the circuit being discon- 
nected. Should it be attempted to close the switch while the 
overload is still on, the release magnet armature would 
instantaneously close and refuse to hold the switch down. 
Should a short-circuit take place, the action would be iden- 
tically the same. One great advantage of the cut-out is its 
infallibility. Being once set to open at acertain current, it 
remains so, no matter how many times it is called into action. 

It is as easy to apply as a safety fuse. The mains are 
connected to one side and the circuit to the other. It makes 
absolutely no difference to which end the mains are connected 
and to which end the circuit. 

No other connections whatever are to be made, and the 
whole apparatus is self-contained. There will never be a 
chance of a three-light fuse carrying fifteen lights before 
fusing, as happens in many cases. If set for three lights it 
will always open when this number is increased. The device 
instantly commends itself to fire underwriters, insurance 
inspectors and all others who are interested in the continued 
progress made by the Interior Conduit and Insulation Com- 
pany or other concerns in the matter of properly safe-guarding 
electrical conductors, 


Platinum Pyrometers.—Mr. H. L. Callender has 
sought to remedy the defects due to want of durability in 
the original Siemens’s platinum wire pyrometer, and which 
he has apparently traced to the action of impurities in the 
clay of the cylinder on which the wire was wound, by wind- 
ing the wire on a thin strip of mica. It is stated that good 
results are obtainable with the arrangement, no influence 
being exerted on the metal, even at a temperature of 1,200° C, 
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A 200,000 WATTS RECORDING METER. 


‘ONE of the largest meters, if not the largest, was constructed 
some time ago by the Compagnie Anonyme Continentale, 
Paris, for the company for working metals by electricity at 
‘St. Ouen, for a capacity of 2,000 ampéres and 100 volts. 
This meter, of which we give a view taken from a photo- 
graph, belongs to the type invented by M. Brillié, and 
‘recently introduced into England by Mr. G. P. Roux, and 
described in the ELEcrrica Review for April 29th, 1892. 
This: apparatus has the same dimensions as an ordinary 
meter of 10 ampéres, and only differs from it in the section 
of the coils of the electro-dynamometer which have only 
one revolution, which, given the intensity of the current 
circulating in it, gives 2,000 ampére turns and the size of 
the terminals, which should be capable of receiving cables of 
very large section. This meter belongs to the class of motor 
meters, 7.¢., it comprises, as an essential, a motive part, to 
which is imparted a speed in proportion to the current to be 
measured, 

This speed is obtained by the equilibrium of two efforts, 
one produced by the active couple of the fixed bobbin of the 
electro-dynamometer on the movable bobbin, i.¢., equal and 
in proportion to © 1, and the other produced in the opposite 


direction by induced currents developed in a flat disc of red 
copper, following the movements of the movable bobbin of 
the electro-dynamometer, and susceptible of being displaced 
with it. This effort is in proportion to the speed of the 
magnets, v. Consequently we see that the speed must always 
be such as to produce an effort, 5, which must be equal to 
the effort exercised by EI = a, ie..a— b = 0. 

_ It follows from this that all the sources of error existing 
in similar apparatus, due to counter-electromotive force, 
friction of the brushes, pivots, air, &c., have no influence on 
the correctness of this apparatus. These passive resistances 
are in fact overcome by the motor without affecting the 
speed it shouid have at a given moment any more, for 
instance, than the load of a steam engine, provided with a 
good regulator, affects its speed. 

~ ‘The weakest starting current of this meter is two ampéres, 
or the thousandth part of the total power. The sensibility 
of this apparatus is moreover easily explained, since the 
starting is effected as soon as the axle of the movable bobbin 


of the electro-dynamometer is displaced. The effort exercised 
by the motor is independent of the effort exercised by the 
fixed bobbin on the movable bobbin, and depends for a 
given difference of potential only on the position of the re- 
gulating rheostat. 

The current consumed by the working of such a meter is 
insignificant and is in proportion to the load, its maximum 
being 4 watts. All the advantages by this 200,000 
wattmeter, are found in all the other meters of lower in- 
tensity for continuous or alternating currents by the same 
inventor, about a thousand of which are already in use, giving 
complete satisfaction and representing about 1,500,000 watts. 

We are able to give the illustration of the meter through 
the kindness of the editor of Jndustries, who has lent us 
the block. 


THE TELEPHONE AND THE GOVERNMENT. 


Tue Telegraphs Bill, as amended by the Committee, has 
been printed. It contains 13 clauses, of which the majority 
are formal only. Clause 1 gives power to raise money for 


= 


the purchase of existing trunk lines, but no powers to compel 
their sale. Clause 2 provides for the construction of works 
necessary to give telegraphic communication to the inhabi- 
tants of a district, which communication may be at present 
“yp by occupiers, lessees, or owners; permission may 

compelled after an enquiry before the Railway and Canal 
Commission. Clause 5 extends the powers which may be 
given to licensees, but contains the most important features 
in sub-sections (a) and (0), which limit the exercise of their 
powers to an urban sanitary district, or such area adjoining 
as may be defined in the license, and subject also to the con- 
sent of the local authority. Clause 6 gives power to an 
electric light company to permit the placing of telegraphs in 
their trenches, tubes, or pipes, with the approval of the 
Board of Trade, the consent of the local authority, and the 
Postmaster-General. 

It will be seen that the Bill contains no provisions to 
which any serious objection can be taken, except it be 
Clause 5. This clause is not very intelligible to the lay 
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mind, but we presume that by it the change in the previous 
policy of the Government is made, the companies’ areas limited, 
and trunk line construction by them forbidden. The question 
involved is one of importance, since it revokes previous per- 
missions and limits the bearings of licenses whilst they are 
in full force. In the evidence brought before the Com- 
mittee we do not observe any complaint made by the com- 
panies to the operation of this clause, so that it may be 

resumed they are satisfied with it. Weare far from desiring 
that the laws of England should be as the laws of the Medes 
and Persians ; we desire only to raise the question how far 
it is fair or wise to compulsorily limit or change a license in 
its mid career. 

As we have remarked, that with this exception there is 
not much in the Bill to complain of, it may be asked why 
we should have preferred that it should be held over. The 
answer is, that the objectionable features are not in the Bill, 
but out of it. The preamble states that “it is expedient to 
raise money with a view to carry into effect the scheme of 
the Postmaster-General . . for the development of 
the telephonic system” of the United Kingdom, “and in 

rticular with a view to purchase and provide for the main 
ines of telephonic communication.” If the scheme of the 
Postmaster-General were defined, the Bill would be more 
complete, but it is not defined. As will be remembered, 
from remarks in a previous issue, the scheme of the Post- 
master-General includes the creation of an aristocracy of 
licensees with all the risks thereunto appertaining, to some of 
which we have drawn attention. The Bill is so far incom- 

lete in that it provides no precautionary measures, and the 
scheme of the Postmaster-General may be of very much wider 
scope, for all the evidence the Bill or the report of the Com- 
mittee contains. 

The evidence upon which the Committee passed the Bill 
bears out our remark that they would be unable to go fully 
into the matter at this period of the session. The Committee 
were doubtless impressed by the Post Office evidence showing 
the small percentage of increase in telegraphic business 
between certain large towns as compared with the total in- 
crease for the whole country. But it is just this evidence 
which seems to proceed upon narrow lines, and may con- 
sequently result in inconvenience. Comparisons over a given 
period show an increase in “telegraphic business” (not 
revenue) of 108 per cent. over the whole country, and 
between certain stated places, having more or less a com- 
rounity of interest, an average of only 62 percent. The 
inference drawn is that, if it had not been for the existence 
of the telephone trunk lines, these districts would have con- 
tributed a larger proportion to the telegraphic increase, and 
the difference between what it is and what it is supposed that 
it would have been represents the loss incurred. Assuming 
the correctness of the inference, we are met with the 
consideration that the development of the telephone 
business has shown the people of Manchester and Liver- 
pool (to take the first intances given) that for some 
of their communications the telephone is preferable to 
the telegraph, and the point of principal public importance 
is that no additional restriction should be placed on the free- 
dom of that communication which is found to be best. Now 
the proposals of the Government do place some restrictions 
on the freedom of communication. As we have repeatedly 
urged, the divided authorities and the electrical, mechanical 
and clerical conditions necessarily involved will not faci'tate, 
but will render the trunk communication more difficult. 
The extent to which the Government will recover its 
supposed loss, by receiving the revenue from trunk communi- 
cations, will depend very much upon the profitableness of the 
trunk lines. It has been urged that the trunk lines are not 
remunerative in themselves, but are valuable as feeders for 
the local exchanges. If there be any truth in this, we are 
face to face with conditions which are exactly contrary to 
what they should be—a private company is able to take a 
broad view of the means of remuneration for services ren- 
dered over a wide area, and a public department is only able 
to take a very narrow view as regards telephonic communica- 
tion, and exactly contrary to the principles which govern it in 
regard to telegraph communication, wherein, as regards 
cost, “distance is no object.” This is one of the features of 
the Government proposals which is least satisfactory. It 
exists not so much in the details as in the essence. The 
effect is narrowing. It should be broadening. The con- 


struction of additional trunk lines will give some increased 
facilities, but the Post Office, with the supervision of the 
Treasury, are unlikely to construct trunk lines unless a re- 
munerative trunk business is in prospect, and such lines are 
not likely to remain unconstructed under private enterprise. 
It is difficult also to see how the Post Office are to recover their 
diminishing revenue except by increasing the charges to the 
public, and it is even questionable whether the interposition 
of an additional authority between telephone subscribers may 
not render trunk line communication of less value rather 
than more. This might tend to drive the public to the 
telegraphs, but the object of the Postmaster-General is the 
“development” of the telephone business, not its restric- 
tion. 

The fact is, as we have so often urged before, that the 
whole question is one of the first importance, is little under- 
stood, requires the most careful handling and the most 
thorough investigation. It has been treated exactly oppo- 
sitely in every respect, and the — Bill has been rapidly 
pushed through Committee at the fag end of a session, and 
on the threshold of a General Election. It would have been 
wiser to have waited a little longer, and been a little more 
thorough. 


THE CURRENT THAT KILLS. 


Ill. 

Next as to the rate of alternation. In all matters of sensa- 
tion it appears that the human brain is limited in its capa- 
city to appreciate as separate impressions rapid impulses. 
This has been proved true of most of the senses, and is doubt- 
less true of all. Herein probably lies the reason why the 
pain caused by electric alternations of low frequency is much 
greater than that caused by those of high frequency, E.M.F. 
and current strength being the same. 

. All shock is of the nature of pain, and the greater the 
pin the greater the shocx, therefore the current producing 
the greatest pain is also that which will cause the greatest 
shock. We cannot know exactly how far a simple shock 
from general causes may possess fatal capabilities, but we do 
know something of the capacity of electric currents of a 
certain strength and frequency to produce pain. From this 
it is reasonable to conclude that a current of low frequency, 
which when administered in small quantities is found to pro- 
duce distinct pain, is pretty sure to produce greater pain, 
and consequently cause severer shock when the strength of 
the current is largely increased. 

Suppose such a current to have been used in the electrocu- 
tions, how would its capacity for producing maximum pain 
affect the humane condition ? Very little, if at all, and for 
this reason: Electricity travels with the speed of light, 
many hundred times quicker than sensory nerve impulses, 
and con-equently the brain would be rendered insensitive, 
and the subject insensible, by the rush of current long before 
the sensory nerves could communicate their impression of 

ain. 
It seems, therefore, that if initial shock be relied upon for 
the fatal effect, the use of a slowly alternating, or possibly 
an interrupted current is indicated, and certainly not the 
rapidly alternating one adopted. 

Again, though the report under consideration does not say 
it in so many words, it seems evident that the use of alter- 
nating current was decided upon on account of its stronger 
effect on the nerves and muscles, in the expectation that 
violent disruptive action would result. That little or no 
evidence of such action was disclosed by the post mortems is 
not to be wondered at, when the rate of alternation (150 per 
sec.) is noted. The alternations were too rapid to be appre 
ciated (as indicated in Article 1); they practically ceased to 
possess contractive power, and thus the total effect of the 
alternating current became physiologically similar to the 
effect of a steady flow of continuous current. 

Further, there is good reason to suppose that current alter- 
nating with sufficient slowness, and so producing maximum 
muscular contraction, might almost instantly so disturb the 
normal rhythm of the heart’s beat, as to stop its action 
entirely. This has been proved possible in the case of 
animals, for we find in “ Medical Electricity,” by Drs. Stea- 
venson and Jones, reference to experiments made upon dogs, 


ew 


392, 
rcised 
y the 
for a 
he re- 
ter is 
mum ! 
),000 
r in- 
Same 
ving 
atts, 
ough 
it us 
NT. 
has 
7 
4 
| 


THE ELECTRICAL REVIEW. 


[June 24, 1899. 


wherein it was found that electric stimuli passed at a rate 
synchronising with the natural movement of the heart 
‘strengthened its action ; but that when the rate was altered, 
so that the one no longer synchronised with the other, the 
natural action of the heart was overcome—beaten down, as 
it were—and in a short time completely stopped. 

Some such effect as this seems to have been aimed at in a 
very vague sort of way, based apparently on a general idea 
that. because alternating current, when obtained from medical 
coils or medical magneto machines (in both of which the rate 
of .alternation is comparatively slow), produced muscular 
contraction, therefore amt generated alternating current 
must produce far greater action of the same order, no matter. 
what its rate of alternation be. But anything like a rational 
idea of how such an effect could be best obtained, based upon 

ysiological knowledge and previous experiment seems to 

we been entirely wanting. The medical experts appear to 
have entered into considerable rivalry in more or less fanciful 
theories and speculations, and in a general mixing of physi- 
ology and physics. As a further illustration of this we note 
that during the discussion one celebrated electro-therapist 
seriously propounded the theory that the criminal knowing 
what was going to happen “had every nerve and muscle 
tense with involuntary resistance. It seemed reasonable to 
believe that this nervous tension operated directly to impede 
the action of the electricity.” That an expected shock of 
any nature is generally less severe than an unexpected one, we 
freely admit, but what has this to do with electrical resist- 
ance? The one is a purely nervous phenomenon, the other 
a definite physical quantity. To carry this theory to its 
logical conclusion we ought to find the most nervous persons 
the most difficult to kill electrically, whereas the facts point 
entirely the other way. Several of the criminals referred to 
in the report showed great absence of nervousness or fright up 
to the time the current was applied, and then died hard, as 
the saying goes, while one (Tice), who has since been electro- 
cuted, showed extreme fear, and is declared by at least one 
doctor who was present, to have died more quickly and easily 
than any of the others. 


(To be concluded.) 


THE CHEMICAL THEORY OF LEAD 
ACCUMULATORS. 


By M. G. DARRIEUS. 


(Concluded from page 761.) 


Discussion of the results obtained and of the phenomena of 
te the charge and discharge. 

The method followed and the results obtained enable us to 

to discuss the phenomena of the discharge. 

The accumulator, as a source of energy, may be compared 
to a battery in which, at the commencement, the metal con- 
sumed would be hydrogen enclosed in lead in infinitesimal 
quantities, and the depolarising agent the free persulphuric 
acid in the liquid and the positive plate. 

These fugitive reactions, caused by the phenomenon of 
over-elevation of the electromotive force known as the 
coup de fouet would soon give place to a battery of 
another order in which the electrode attacked would be lead 
in a peculiar molecular condition, which would be transformed 
(as a final result) into sulphate of lead, and the molecule of 
oxygen serving as a depolarising agent would be furnished 
by the reduction of Pb O? to a compound of a lower degree 
of oxidation Pb O, for instance. 

About the reaction that takes place in the negative there 
can be no doubt ; the comparison between the proportions of 
sulphate of lead and the ampére hours of the discharge shows 
that the difference is very slight. The difference between the 
proportion of sulphate of lead generally found in the quanti- 
tative analyses, and the figures corresponding to the ampére- 
hours supplied may be correctly attributed to the preliminary 
utilisation of the traces of free hydrogen contained in the 
Piste. The variation in the density of the liquid during the 

ischarge furnishes one confirmation more of the reality of 
the sulphating of the negative. 
_ Taking the average of the figures obtained} by a large 


number of experiments, we find that for a discharge of 319 
ampére-hours made with an apparatus containing 17°5 kg. 
of plates, the density of the liquid varied from 33°3° Bb. 
before discharge to 25° B. at the end of the discharge. The 
accumulator contained 3°47 litres of liquid. 
_ The density of 25° at the end of the discharge corresponds 
for a total quantity of liquid of 3,470 cc. to 2,998 grammes 
of water and 1,202 grammes of acid, or a total weight of 
4,200 grammes of liquid. According to the hypothesis of 
the sulphating of the negative at the discharge, the charge 
decom the water and sets free 1 equivalent of sulphate 
of lead on the negative ; the quantity of water electrolysed 
is, in the example chosen: ~ 

03738 gr. x 9 x 319 = 107°317 gr., 
and the quantity of sulphuric acid formed at the expense o/ 
the negative : 
°03738 gr. x 49 x 319 = 584 gr. 


At the end of the charge the composition of the electrolyt« 
would be as follows : 


_ Water ... --- 2,998 gr. — 107 gr. = 

_ Sulphuric acid ... 1,202 gr. + 584 gr. = 1,786 gr. 
or a total of 4,677 gr. of liquid, these figures corresponding 
to a proportion of acid of 38°2 per cent., and consequently to 
a density of 32°6° B. The difference between this value and 
that given by experiment 33°3° is very slight, and this result, 
when compared with the measurements of thesulphate of lead in 
the active negative material, verifies them. Thus the problem 
seems solved as regards this electrode, and yet the facts thus 
explained do not throw a complete light on the subject. 
How, for instance, can we explain the fact that, since this 
electrode is nothing but lead, if we take for the negative 
a plate of ordinary lead well scraped, and with as large a 
surface as desired, we only get a transitory electromotive 
force and no appreciable current ? 

However, in this last case there can be no doubt about the 
reactions that take place. We are, therefore, compelled to 
think that the principal phenomena are masked by secondary 
reactions which we must endeavour to eliminate. As these 
secondary actions can only be due to the part played by the 
sulphuric acid, it is necessary to get rid of it in order to get 
at the principal reaction. ; 

With this object a fully charged accumulator was emptied 
completely, the liquid at once replaced by a neutral solution 
of sulphate of soda at the maximum of conductivity, and the 
discharge was effected in this liquid. Samples of negative 
active material were taken out before and after discharge ; 
before the discharge there was no trace of sulphate of lead 
and after discharge there were only very slight traces, not 
sufficient to be measured, due evidently to the little free 
sulphuric acid with which the plate was impregnated ; the 
discharge gave 58 ampére hours, with a mean voltage of 1°89 
volts, and the density of the liquid did not vary during the 
discharge. 

The capacity obtained is of no importance when we take 
into account the great internal resistance of an apparatus 
prepared with sulphate of soda as compared with one pre- 

with free acid. 

The active matter discharged has special characteristics ; 
it is partly soluble in acids. On being heated in the flame of 
a gas blowpipe, it suddenly becomes incandescent, leaving a 
residuum of litharge dotted over with bright globules, due 
to particles’ of melted lead. This conclusive experiment 
shows that the active negative matter discharged in the sul- 

hate of soda is a mixture of metallic lead and sub-oxide of 
Toad. This last body, obtained by the calcining at 300° of 
the oxalate of lead, gives rise, in fact, to the same phenome- 
non of incandescence. 

This experiment, which, in my opinion, is of great im- 
portance, seems.to show that the principal reaction of the 
discharge is the sub-oxidation pure and simple of the lead, 
the sulphate of soda apparatus, in which there is not a trace 
of .sulphating, giving, within a little, the same electromotive 
force (at the rate of hundredths) as the sulphuric acid appa- 
ratus ; now sub-oxide of lead decomposes spontaneously, in 
the presence of sulphuric acid, into metallic lead and sul- 
phate of lead. 

The eepating of the negative would therefore perhaps 
be effected simply by local action ; and by considering it in 
this way, we could perhaps explain in what respects this 
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reaction differs from. that which takes place in an ordinary 
leaden plate. - 

. In this last case, in fact, the sulphating is entire, and the 
lead, being covered at once with a veil of non-conducting 
sulphate, cannot furnish any appreciable energy; we can 
moreover, why the sulphate of so justly 
considered the canker of accumulators by all who have had 
to do with them, is no longer harmful in the case of the dis- 


charge. 

Each molecule of sub-oxide, on becoming decomposed, 
leaves a molecule of lead serving as conductor to that of 
sulphate, and it is only when the entire mass of material is 
accidentally sulphated that it is a long and difficult process 
to reduce the sulphate. 

In order to verify by another method the hypothesis of 

the part played by the sub-oxidation in the discharge, we 
have only to produce the oxidation ourselves by any means 
whatever, and to observe the changes obtained in the 
capacity. 
he method employed was to expose to the air some nega- 
tives from an apparatus of known capacity, after complete 
charge, during increasing periods of time; the negatives 
were then put back into the liquid and the discharge started. 
Under these conditions we find that the capacity collected 
diminishes in proportion as the exposure of the plates to the 
air is prolonged. 
- For about the same capacity all the discharges are of the 
same character, and have the same mean electromotive force. 
If we trace the curve of the capacities as a function of the 
time of exposure to the air, this curve starts from a point of 
the axis of the ordinates corresponding to the capacity ob- 
tained by an immediate discharge and descends rapidly. It 
becomes convex towards the origin of the axes and asymptotic 
at the axis of the times ; negative plates that had given 320 
ampére hours capacity in a normal discharge giving no more 
than 32 ampére hours after a month’s exposure to the air. 

There can be no doubt as to the molecular modification 
undergone by the plates. The active material is transformed 
into sub-oxide upon contact with the air ; its appearance, as 
well as the chemical investigation, proves it. 

When the plates have been exposed half-an-hour, they be- 
come heated. We must add, lastly, that, whatever time the 
negatives have remained in contact with the air, the density 
of the liquid at the end of the discharge is always the same 
as in a normal discharge. 

From what is already known, we may conclude then that 
the quantity of sulphate formed on the negatives is exactly 
the same in all cases; but, in the experiments described, part 
of this sulphating is purely local, and is a consequence of the 
chemical action of the sulphuric acid on the sub-oxide 
formed, which is proved by the lowering of the density of 
the liquid when the negative plates are put in. This dimi- 
nution of density is, moreover, a function of the time of 
exposure to the air, 

It is only fair to mention that the famous Gaston Planté 
glanced at the hypothesis of the oxidation of the negative. 

About the reduction of the peroxide of the positive plate 
to an inferior oxide there can be no doubt, the quan- 
tities of lead soluble in acids increasing in proportion to 
the duration of the discharge. The tables of analyses, 
moreover, furnish proof that the sulphate of lead formed is 
in no way a function of the ampere-hours collected, and that 
it merely proceeds from local action, due to the couple Pb O°, 
Pb O in the sulphuric acid. What proves clearly that the 
sulphate is due to this cause, is that if we allow a discharged 
positive plate to remain in the liquid, it is little by little 
completely changed into sulphate, in consequence of the pro- 
gressive reduction of Pb O°. 

Lastly, Pb O? is really the principal depolarising agent of 
the discharge, for if we wash and dry a fully charged posi- 
tive plate to free it from any hyper-oxygenated compound, 
and employ it as a positive electrode with ordinary charged 
negatives, we get an electromotive force of 1:93 volts and a 
normal discharge. In short, the electro-chemical work of 
the accumulator during the discharge reduces itself to the 
formation of an equivalent of sulphate of lead on the nega- 

tives, and to the reduction, first, of an equivalent of per- 
sulphuric acid for a few moments, and then of the peroxide 
to an inferior oxide during the greater part of the discharge. 
. At the charge the reverse of these phenomena will occur ; 
there will be the formation of an equivalent of free acid on 


the negative, corresponding to an equivalent of free lead re- 
duced from the sulphate, and also the formation of per- 
sulphuric acid on the positive. This acid, on coming into 
contact with the positive plate, behaves differently according 
to whether it is a first charge, or a charge following a dis- 
charge. At the first charge, the persulphuric acid is in 
contact with spongy lead ; now, experiment shows that this 
lead does not pass directly from Pb to Pb 0, for, if we treat 
the positive plate with hydrochloric acid, we know that there 
is no disengagement of chlorine until we have supplied at 
least 20 ampére-hours per kilogramme. Thus the lead passes 
through a weaker state of oxidation (Pb O, for instance), 
before becoming Pb O? ; these two reactions, moreover, obey 
the successive equations : 


Ph +280°+0=Pb0O +280% (1) 
Pb O + 2803 + 0 = PhO? (2) 


These two equations, moreover, only agree with the final 
result, which is always the same, whatever may be the cycle 
of transformation of the material. 

By analogy, in fact, with the results observed under the 
same conditions on anodes of copper, zinc or iron, which give 
rise to sulphates, we can explain to ourselves the formation 
of a persulphate of lead, and it is in fact possible that this 
body should be generated in the cycle ; but we know that it 
is not stable, and gives rise spontaneously to sulphuric acid 
and peroxide of lead, for which the chemical equilibrium 
exists alone. 

In the subsequent charges the reactions of the charge on 
the positive do not occur all in the same manner ; in fact, it 
is no longer lead that exists on the positive—it is a mixture 
of peroxide, inferior oxide, and sulphate. 

he action of the persulphuric acid during the charge has 
the effect of restoring the whole mass of active material to 
the state of peroxide; the transformation of Pb O takes 
place according to equation 2 and that of the sulphate in 
accordance with the following equation :— 


S Ot Ph + 28 0? + 0 = PhO? + 38 05 (3) 


This result entirely bears out what we know of the action of 
persulphuric acid on metals, and especially lead, from the 
researches of Berthelot and Marshall. There is no doubt, 
whatever may have been said, that the sulphate of lead may 
be peroxidised as well as reduced by electrolysis ; a plate 
formed of the sulphate of lead of commerce, placed as anode 
in sulphuric acid, was little by little completely peroxidised, 
and the peroxide produced, on being treated with hydro- 
chloric acid, gave off a volume of chlorine amounting to *32 
of a gramme per gramme of material, a value in accordance 
with those already found. 

The medium formed by the active peroxidised material being 
hyperoxygenated, the persulphuric acid remains in a free state, 
and the charging iscompleted. The action of the persulphuric 
acid in the charge is indispensable ; in fact, if we try to charge 
an accumulator in pure water, a hydrate of lead is formed at 
the expense of the positive, is electrolysed, and precipitates 
on the negative a very considerable deposit of spongy lead. 
We have only to add a few drops of sulphuric acid to the 
liquid (the density being scarcely 1° B.) in order to make 
this phenomenon disappear and obtain peroxidation. 

We can also produce it in the neutral sulphate of soda and 
in all soluble sulphates. 

The operation is performed more regularly in proportion 
as the density is greater, persulphuric acid being much more 
stable in strong liquids. 


APPLICATION OF THomsON’s Law. 


The application of Thomson’s law to the reactions going 
on is the most delicate part of this study; it was in order to 
make this formula agree with the results of the measure- 
ments that we suggested the theory of the double sulphating 
which, as we have just seen, does not agree with the analysis 
made, and which gave for the electromotive force the value 
nearest to the practical value, this approximation being, in 
our opinion, merely a coincidence. without any scientific 
accuracy. We will. now endeavour to apply this law. 

At the beginning of the discharge, the law is in accordance 
with the measurements ; in fact, let there be, on the negative, 
formation of one equivalent of water, or immediately of 
sulphate, the result is the same : 
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. Cal. Cal. 
Heat of formation of one equivalent of water ... + 34°5 & 
Heat of formation of one equivalent of sulphate 
ition of persulphuric acid (exothermic 
; 477 494 
Fectromotive force as deduced from Thomson’s law 2°07 v. 2°15 v. 


In both cases, the figures with the measurements ; 
they are lower than those furnished by the measurements at 
the moment of the coups de fouet 2°24 v., but the difference 
may be attributed to the corrective term in Helmholtz’s 
formula, to be added in this case because the accumulator 
cools during the discharge. 

Passing now to the important part of the discharge, which 
consists in the reduction of Pb 0, if we apply the formula, 
the value found (1°32 v.) is evidently far below that which 
really measures the electromotive force of an accumulator. 
Nevertheless, this same law is entirely in accordance (with the 
thermic correction which is to all intents the same for all the 
couples in question) with the experiments which we are 
dealing with, couples consisting of the same positive and 
different negatives, zinc, iron, copper, ordinary lead, &c., in 
sulphuric acid. 


y) 


Electromotive force 
according to 
Thomson’s law. 


Electromotive force 


Couples, measured, 


Pb O? Zn 
Pb 0? Fe 

Pb O° Cu 

Pb O? Pb (ordinary) 

The reduction of Pb O? to a weaker oxide is, moreover, 
confirmed by the above figures; the difference noted with 
ordinary accumulator negatives is therefore entirely attri- 
butable to these negatives. How, in fact, can we explain 
the difference noted ? We are led to ask ourselves, since we 
know for a fact that the negative active material charged is 
nothing but lead, whether this lead is not an allotropic 
modification possessing peculiar properties. 

This view is in accordance with the conclusions drawn from 
the learned researches of M. Schutzenberger on the different 
molecular conditions of metals, amongst which are copper, 
silver and lead, and from Dr. Gore’s experiments on antimony. 

On studying the properties of the metals obtained by elec- 
trolysis, these savants found that we thus obtained molecular 
conditions different from those of the ordinary metals ; 
amongst the properties of these metals under a new form, 
the most important for our purpose is, that they give off heat 
on passing to the ordinary state. 

The lead of negatives obtained by the reduction of a salt 
undergoes an allotropic change; it possesses reducing pro- 
perties which ordinary lead has not, and could not be entirely 
assimilated with ordinary lead. 

The following experiment shows this indubitably. A 
plate is formed with any salt of lead whatever, litharge, 
minium sulphate or chloride. This plate is associated with 
a zinc plate in water for the last two substances, and acci- 
dulated water for the first, and the battery thus constituted 
is closed upon any circuit whatever. At the end of the 
operation the salt of lead is entirely reduced, and we draw 
from the apparatus a plate of spongy lead, which has not 
been subjected to any action of charge or discharge, and 
which cannot be anything but lead. 

This being done, if we measure the electromotive force 
given by a positive plate washed and dried in order to free 
it from persulphuric acid, in the presence of a negative of 
ordinary lead freshly scraped, we get 1°6 v.; if, without 
touching the. positive, we substitute for the soft lead negative 
that of spongy lead obtained as described above, we get 
1°93 v. With a well charged positive the results are higher, 
but they always keep the same difference—1°9 v. in the first 
‘case, 2°13 v. in the second. 

This experiment is striking and throws a great light on 
the hypothesis suggested, showing its great probability ; it 
proves that the difference between the value furnished by the 
formula and the exact value must be attributed to the 
negatives ; it explains why Thomson’s law does not give a 
value that can be compared to that found practically. ; 

The error committed is in no way attributable to this law, 
but to the fact that when taking the algebraical sum of the 
heats of formation we disregard the calories corresponding to 
the change of molecular condition, which calories, unfortu- 


nately, in the works of the savants quoted above, have not 
yet been determined. 

If we set an apparatus thus constituted to discharge, the 
negatives never having undergone any charging, we get the 
following values : 

Weight of plates ... 17°5 kg. 

Mean intensity at discharge 20°3 ampéres. 

Mean difference of potential 1°92 volts. 

Capacity collected 176 ampere-hours. 
or 10 ampere-hours per kilogramme. 

The examination of these figures, which are identical 
with those obtained by normal discharges, will remove the 
least trace of doubt. 

To sum up, then, the lead accumulator will henceforth to 
our knowledge be constituted as follows :—At the end of the 
charge it will consist of a positive plate of Pb O? impreg- 
nated with persulphuric acid, and a negative plate, Pb, 
in a particular molecular condition; a growing state, so 
to say. At the end of the discharge of a positive plate 
containing a mixture of Pb O*, Pb O (?), SO*, Pb, this 
latter produced locally by the vouple, Pb 0%, Pb O, in the 
acid, the total quantity of Pb O* reduced being in proportion 
to the discharge, and of a negative plate formed of a mixture 
of Pb and sulphate of lead produced by the local action of the 
acid on the sub-oxide of lead. 

In conclusion, I wish to thank publicly Messrs. Liagre and 
Savreux, former pupils at the Ecole de Physique et de Chimie, 
whose intelligent and earnest collaboration has greatly facili- 
tated my task, for all the analyses and measurements made 
in the course of these difficult researches. 


THE INTRODUCTION OF THE ELECTRIC 
LIGHT AT BUDAPEST. 


[FROM OUR OWN CORRESPONDENT. } ; 


On June 15th, the-question of the introduction of the elec- 
tric light at Budapest was finally decided by the Metro- 
politan Municipal Committee in a favourable manner. It 
was resolved to grant the concession for the erection of elec- 
trical works at Budapest to two establishments, viz., the local 
gas company, and the firm of Ganz & Co., of Budapest. 
The latter body had previously declared in their tender that 
they proposed to erect the works on their system of long 
distance transmission with alternating current transformers. 
The gas company, in their tender, did not name any special 
system ; but they afterwards explained that they also purposed 
employing a system of distant conductors, /.¢., a mixed sys- 
tem, a central station with alternating current generators, and 
further, sub-stations with alternating current motors, which 
are to set in motion continuous current dynamos, and from 
which latter accumulators are fed; therefore, on the whole, 
a system similar to that carried out in Kassel, but which has 
not been since repeated elsewhere. 

In the Commissions which had to examine the four tenders 
sent in (Gas Company, Ganz & Co., Siemens and Halske, 
and Egger and Schuckert), the tender of Ganz and Co. was 
recognised as technically the most perfect, whilst the gas 
company held out especial financial advantages to consumers. 
The financial commission, therefore, in its report, expressed 
itself in the following very characteristic manner :— 

“The tender of the gas company is, without doubt, the 
cheapest, while that of Ganz & Co., from the present point 
of view of electrotechnics, is beyond doubt the most perfect, 
and it seems therefore desirable, in the interest of consumers, 
desirable for the commission to avoid every monopoly and 
admit of free competition, and along with the now cheapest 
gas company, which wnder present circumstances might protect 
the consumption of gas to the possible damage of electric lighting 
and transmission of power, to grant a concession. to an under- 
taking which is prominent and famous in the sphere of 
electric lighting.” 

In order that a real competition may be secured in the 
sphere of electric lighting, the Finance Committee proposed 
to obviate the possibility of an agreement between the two 
concessionaries by suitable stipulations in the agreements. 

The metropolitan magistracy accepted this point of 
view, and submitted the following draft stipulations to the 
Municipal Committee :— 
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In the first place, the tender of the gas company is to be 
accepted as the cheapest, but considering that in the interest 
of the consumers a healthy competition ought to be created, 
and considering, further, that the tender of the native firm of 
Ganz & Co. is most excellent in a technical respect, negotia- 
tions should be entered upon with both the parties tendering, 
but upon an equal basis, and under cual cxeiiiiene, and 
the commission is entitled to conclude the agreements. The 
tenders of the two other firms, Siemens and Halske, and 
Egger and Schuckert, are not accepted. 

t was resolved that : the gas company should carry out 
the Ganz installation as regards the extent of the larger con- 
ductive net. That Andrassy Street must be lighted electrically 
as far as the Town-wood. Severe penalties were to be imposed 
on all secret agreements. 


These proposals were adopted by 108 votes against 25.. 


The minority wished to grant concessions to the firms 
Siemens and Egger and Schuckert. The agreements are now 
to be concluded with the two concessionaries. 


HIGH TENSION APPARATUS. 


Ws illustrate this week the apparatus employed by Messrs. 


‘Swinburne & Co., of Teddington, in their experiments with 


high alternate pressures. We described the experiments, and 
ve a diagram of the connections in our issue of April 22nd. 
he high pressure transformer itself is in a large stone- 
ware case. There is really an inner jar filled with oil in which 
the transformer is immersed, one lead being taken through 
the side of the jar. This arrangement was adopted to meet 


the requirements of the insurance companies. The two high 
pressure wires are led out through the ebonite terminals on 
the top, and are carried through the air to the terminals on 
the discharge table, so that there is no chance of leakage or 


sparking to earth. The high tension voltmeter is seen at the 
far end of thecounter. It consists of a cylinder electrometer 
immersed in oil. One terminal is connected to the lowest 
cylinder, and the upper external and the moving cylinder 


are connected to the other terminal. The movement works 
an index. A little consideration will show that it is not a 
very easy task to make an instrument to take such high 


pressures without any chance of sparking to earth. The 

terminals are on the top of two hone-shaped glass tubes. One 

of these is carried right through the instrument to the bottom 

of the oil, the oil being in a glass jar. Connection is then 
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made to the lower cylinder. The other terminal is connected 
to the index mechanism. As it would have been impossible 
to insulate the mechanism in the usual way, the whole of the 


gear is mounted on a glass plate, and this plate is supported 
on a corrugated ebonite pillar. The cylinders in the oil are 
attached to glass rods fixed to the plates. 
The jars seen to the left contain the step down transformer 
reducing the pressure from 2,000 to 150 volts and the regu- 


lating gear, The other figures show the phenomenon of the 
discharge on to a glass plate, or electric octopus, as Messrs, 
Swinburne call it, and a long arc. The plates are 2 feet in 


diameter, so that some idea of the appearance of this experi- 
ment can be formed. 

The photograph of the arc is a little deceptive, as it is not 
sufficiently nearly instantaneous. The arc is really a long 
and sinuous flame, but the photograph shows several arcs, 
one on the top of the other. 

The small vacuum tubes are lighted through one terminal 
showing the high frequency effects produced by the discharge 
in the electric octopus. In reality the glass plate acts as a 
condenser, which is charged and discharged disruptively. 

The small motor is used for the experiment of transmitting 
power through a slate pencil. Messrs. Swinburne say that 
they can transmit one or two H.P. through a human being 
without hurting him, but a slate pencil is a safer subject. 
In this experiment 40,000 volts are used, the second trans- 
former reducing the ‘pressure to 100 volts. This motor is 
interesting as being the first synchronising self-starting 
alternate motor exhibited in this country. Messrs. Swin- 
burne & Co. regard this machine as experimental, but state 
that they consider it provides a solution of the problem, and 
that they expect to have motors of this type on the market 
shortly. 


THE GOVERNMENT AND THE TELEPHONE. 


TuE Select Committee of the House of Commons on the Telegraphs Bill 
sat on Wednesday last week, under the presidency of the Postmaster- 
General. The Bill seeks to obtain power to develop the telephonic 
system, and to authorise the purchase of the main trunk lines in the 
country, and for this purpose it authorises the raising of one million 
pounds by means of consolidated stock. 

Mr. Cuarues Lams, of the General Post Office, gave evidence as to 
the various groups of telephone companies. In reply to the Post- 
master-General, witness said the National Telephone Company, repre- 
sented, he should think off hand, 90 or 95 per cent. of the telephone 
business of the country. The gross revenue from telegraphs in 1889 
was £2,129,965, in 1890 £2,364,098, and in 1891 £2,456,764. He was 
unable to give the figures for 1892, but he was sure the result would 
be much less favourable than the figures quoted. He attributed the 
falling cff to the increased competition of the telephone companies. 
The New Telephone Company represented themselves and the Mutual 
Telephone Company. The licenses to these companies were uniform, 
They were for thirty-one years from the 1st January, 1881, so that every 
license expires on the same day, and these licenses were for the whole 
country. There were originally several other telephone companies 
which had been amalgamated with the National Telephone Company. 
The telephone companies could be acquired by agreement, or, failing 
agreement, by arbitration. The restrictions imposed upon the tele- 
phone companies were that the communications must be oral, and no 
written messages must be allowed. Attention had been called to the 
necessity of the present Bill partly by questions in Parliament, partly 
by memorials from Chambers of Commerce and other public bodies, 
partly by articles in the public Press, and partly by the falling off 
in the telegraphic revenue of the Post Office. Some time ago a 
return was made, covering a given period, which showed that the 
telegraphic increase was 108 per cent. over the whole country, whilst 
between Manchester and Liverpool it was only 72 per cent.; between 
Glasgow and Leeds, 67 per cent.; between Leeds and Bradford, 79 
per cent.; between Leeds and Huddersfield, 73 per cent.; between 
Leeds and Dewsbury, 51 per cent., and between Glasgow and 
Greenock only 30 per cent. Considering the large general increase 
in the telegraphic business of the country, a very large increase might 
have been looked for in these busy centres, and he attributed the 
small increase to the competition of the telephone companies. The 
royalties last year amounted to £40,000. 

Mr. Larone: Is it not a fact that from 1889 to 1892 there was an 
increase of capital and an increase in the expense of working, which 
accounts for the falling off in the revenue ? 

Mr. Lams: There has been no increase of capital, but there has 
been a considerable increase in wages. Witness also gave informa- 
tion as to what the Department proposed to do as to the erection of 
main lines of wires between London and Glasgow, Edinburgh and 
Belfast. The heaviest copper wire would be used, so as to secure 
thorough efficiency. It was intended to establish telephonic centres 
in the country, and to connect these centres with powerful through 
wires. There would be “spurs” to Newcastle, Hull, Manchester, 
Liverpool, Sheffield, Nottingham, Derby, Leicester and Bristol. The 


capital required to carry out the objects of the Bill was estimated at_. 


one million sterling. Numerous communications had taken place 
between the licensees in connection with the scheme, and the con- 
cessions the General Post Office were prepared to make them. The 
companies, he believed; were not entirely satisfied. They had inti- 
mated that an extension of their licenses would be an important 
element in their assenting to the scheme. Witness then went into an 
elaborate calculation as to the capital of the telephone companies, 
which he estimated at four millions. In about 19 years hence their 
plant would not be worth more than.one million; and they ought now 
to be setting aside a. sum to place them in possession of three 
millions at the end of '19 The main difficulty with the tele- 
phone companies was the extension of their licenses: No determi- 
nation had been come to on that point. He considered the extension 
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of ilicenses for seven years would be equivalent to giving them 
£700,000. It was one of the chief points of the scheme of the 
Government to establish telephonic communication with Ireland at 
once.. They could not speak to Calais nor to Berlin. A man at Dover 
could speak to Paris through London. They could speak to Mar- 
seilles from London, but not very satisfactorily. 

Colonel Hixx asked if it was possible to establish Transatlantic 
telphonic communication. 

Witness did not think it was possible yet. 

Mr. J. 8. Forszs, chairman of the National Telephone Company, 
Limited, in response to the invitation of the Committee, made a 
statement, in the course of which he said that the company, under- 
standing that the Government considered the acquisition of trunk 
lines an essential part of their policy, would on this question be pre- 

to concur in that policy and loyally co-operate in developing 
it; they would be prepared to sell these lines to the Post Office and 
abandon the right to construct further lines on terms to be arranged, 
among which were that the company were to be entitled to the ex- 
clusive use of the existing lines till the Post Office has constructed 
a sufficient number of additional lines to supply the service called for 
by the public. The company would pay to the Post Office from the 
date of transfer the tariff rate to be fixed by the Post Office for trunk 
messages on all trunk lines ; the Post Office on their part undertaking 
to provide from time to time such additional trunk lines as the 
company might in their discretion require to maintain an efficient 
service. He also proposed other mutual terms between the depart- 
ment and the company. 

The Committee then adjourned. 


The Select Committee met again at the House of Commons on 
Thursday, the following being present: the Chancellor of the Ex- 
chequer (in the chair), the Postmaster-General, Mr. Cully, Mr. Wm. 
Cross, Mr. J. E. Ellis, Sir Edmund Hill, Mr. Atherley Jones, Mr. 
Lafone, Mr. Leon, Mr. Summers, and Mr. Taylor. 

Mr. J. S. Forses, chairman of the National Telephone Company, 
who was again called as a witness, urged that in crowded localities it 
was necessary to lay the wires underground, and not overhead, and 
that further powers of interference with the streets should be given. 
When the companies failed to obtain from individuals or localities 
permission to ‘ay their wires, he thought the Post Office should step in to 
provide that the desired communication should not be prevented un- 
reasonably. His proposal with regard to the purchase of the 
companies’ trunk lines, was that they should be taken over at the 
cost price, as the figures stood on the books of the companies, along 
with the obligations as to wayleaves. He did not think the Post 
Office should take them over at a depreciated cost, but they would 
have to leave that matter. Part of the money taken for the surrender 
of the companies would probably be in money down and part in 
deferred pay. In answer to questions put by the Chancellor of the 
Exchequer and the Postmaster-General, witness laid them on the 
contention that it was necessary to get further powers to enable them 
to lay underground wires, the Post Office to step in where local 
authorities or individuals stood in the way of the work being carried 
out. As to purchase, not only should the cost price on the books of 
the companies be given, but also a sum equivalent to the un- 
earned increment in respect of the 19 or 20 years they had carried 
on business. There was not the least doubt that the inefficiency 
of the telephone system, as well as its expansion, had been greatly 
hampered and indeed retarded for a great number of years by 
this want of power on the part of the companies, whether the 
wires were single or double. In London, Liverpool, and other 
crowded areas a metallic circuit was absolutely necessary, so that 
further underground powers should be given. The companies in 1892 
found themselves with no more powers than they ever possessed since 
they came into existence. In 1885 the department found it was 
essential that more powers should be obtained for the companies, but 
they had never yet been given. 

Mr. WaLLAcE, director of the New Telephone Company, was next 
called, and said his company was not actually capitalised at the present 
time. They had three acquired licenses, each of which carried with 
it the right to lay down wires throughout the country. Of course, 
they could only act asa company under one of the three licenses. 
All the licenses would have to be given up by his company if the Bill 
became law, and they had to part with their lines to the Government. 
His company were willing to enter into an arrangement such as the 
one proposed, on certain conditions—if wires were leased to them, 
and they were perfectly convinced that with the Government pro- 
posals the whole scheme would be of great benefit to the country. 

The CHatRMaN said the committee would next hear the solicitor to 
= sme Telephone Company, who, he believed, wanted to be 

Mr. WINTERBOTTOM, the witness referred to, said he desired to be 
heard as to the powers to be given the companies by the Bill. His 
directors thought the Bill as it stood was insufficient to enable them 
to do their part as a public company. It authorised the Postmaster- 
General, if he thought fit, to delegate to his licensees some of the 
powers of the Telegraph Acts, but Clause 5, as it stood, would give 
no underground powers at all. Since they began their work a great 
deal had been said about putting their wires under- 
ground, but this clause, as it stood, would simply apply to 
wires overhead, and would not touch the underground. They 
thought Clause 5 ought to be so amended as to include the 
whole of the underground powers as well as the overground. 
The local authority must consent to any interference with the streets, 
and it was only with the consent of the local authority that the wires 
could be laid underground ; but the Act of 1878 gave power of appeal 
to the companies, and witness thought a similar power of appeal 
ought to be given under Clause 5 of this Bill. When the Post Office 
took over the telegraphic system they found it impossible to carry it 
out without such a power, The lines fof his and other companies 


would not be of any great service to the public or the department 
unless they were connected with the trunk lines. The Act of 1878 
was devoted principally to giving the right of appeal. To allow the 
local authorities to impose conditions on any one company and give 
the latter no right of appeal would be a very serious blow. He did 
not think the local authorities should be allowed to impose conditions 
—it would be unjust to allow each separate authority to impose its 
own. As to giving supplies, the companies never refused a supply if 
they could only get a wayleave, but the local authorities ought to 
have no power to impose conditions under this head. If unfair con- 
ditions were imposed, for instance, in Liverpool, they would be felt 
in Manchester and other places, if not throughout the whole system ; 
and by the Postmaster-General also. He thought that in accordance 
with the policy of the Act of 1885 the powers referred to should be 
given to the companies as licensees. The Bill contemplated the Post 
Office laying underground wires between exchanges, which was not 
satisfactory. 

The PostmastER-GENERAL:. You are, perhaps, not aware that it is 

of the Post Office scheme—though too much a matter of detail 
to be mentioned here—to provide interchange cables. 

The room was then cleared for the purpose of giving the committee 
an opportunity of consulting in private. When the public were re- 
admitted, 

Mr. FrEexE was called. He said he represented a large number of 
owners, including the Bedford estate and the Portman estate. He 
wanted an addition to clause 2, to make it clear that the placing of 
the telegraph or telephone wires should not deter the owners from 
raising their buildings, or building new premises if they thought 
necessary. The Act of 1863 gave such powers, aud that was what he 
now wanted. There was a point at the end of the Bill about costs; 
under this Bill as it stood they would come under the Railway and 
Canal Act as regarded costs. In all other cases of the kind the costs 
were not left to the absolute discretion of one party ; for instance, in 
the Land Clauses Act. He thought owners should be protected from 
having to pay the costs of the other side, especially when they had 
not acted unreasonably. He also objected to the upsetting of bargains 
which companies had made for the fixing of poles or wires. 

The PostMAsTER-GENERAL: The meaning of your contention is that 
instead of having a discretion, the arbitrators should be bound to 
award the costs unless they thought them unreasonable in amount. 

Witness: If there is a reasonable ground for opposition, although 
the owner may not succeed, it is not fair that he should have to pay 
the costs of both sides. fe 

The CuatrMan: Is there any other point ? 

Wrrness: In clause 4 there is an objectionable feature. 

The PostmasTER-GENERAL: This clause would enable the Post 
Office to reopen an objectionable agreement before a proper tribunal 
would it not ? 

Wirness: Yes. 

‘he Chairman here intimated that they would have the room 
cleared again. 

Mr. Baker said that as the representative of some 150 local 
authorities, he wished to say that if the committee thought of making 
any alterations in clause 5, he should like to be heard on the subject. 

The Chairman promised to bear the application in mind. 

The room was then cleared. 

Mr. GoscuEN, when the public were readmitted to the room, said 
the Bill was mainly for enabling Parliament to obtain one million 
sterling for the purpose of purchasing the trunk lines of the telephone 
companies, if the arrangements contemplated could be carried out, 
and for the erection of further trunk lines subject to terms to be made 
with owners of property and others. The telephone companies had 
been heard on the subject, but they had dealt chiefly with the details 
of the Bill. On most of the points raised the Committee gave no 
opinion ; but one point was, whether their licenses, originally granted 
for 31 years, should be extended or not. The companies asked for a 
considerable extension of their present terms, but the Committee did 
not recommend that the terms of the licenses should be extended. 
They thought the agreements should be laid before Parliament, and 
that the responsibility for any extension should rest upon the Govern- 
ment. Mr. Goschen added that the Bill, as altered in that Com- 
mittee, would be reprinted. 


«LONDON COUNTY COUNCIL’S OVERHEAD 
WIRE BYE-LAWS. 


Tue electrical trade section of the London Chamber of Commerce 
are taking action in reference to the bye-laws which the County 
Council have framed for the control and regulation of overhead wires 
in the County of London, under the Act of 1891, and are presenting 
through the Chamber of Commerce a petition to the Board of 
Trade, of which the following is a copy :— 
LONDON OVERHEAD WIRES ACT, 1891. 
Lonpon County Council, ByE-Laws. 
To the Right Honourable Sir Micuarn Hicks Beacu, Baronet, 
Member of Parliament and President of the Board of Trade. 
The Petition of the Incorporated Chamber of Commerce of London 
humbly showeth :— 

1. That your petitioners on behalf of its electrical trade section 
are interested in the “ Bye-laws made by the London County Council 
in pursuance of the London Overhead Wires Act of 1891,” and 
objections to which are shortly to be heard, and the clauses finally 


settled by your department. 
2. That having considered the bye-laws which the London County 
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Council are empowered to frame under the Act, your petitioners have 
atrived at the conclusion that many of the provisions are wholly im- 
practicable and would place such insurmountable difficulties in the 
way of the companies interested as to prevent them carrying on their 
business, and are quite unnecessary for the public safety. 

3. That your petitioners aver that the companies fully realise that 
it is in their own interest and that of the electrical industry generally, 
that proper safeguards should be provided for the safety of the public 
from accidents arising from carelessness in the erection or main- 
tenance of overhead wires. ; 

4, That your petitioners are pent to co-operate, if need be, in 
the framing of any reasonable legislation for the proper control and 

lation of overhead wires in the County of London, and would 
wish to indicate that they regard the bye-laws framed 'and recently 
passed by your department for the regulation and control of overhead 
wires in the provinces as being generally reasonable and such as will 
not stultify and hamper the development of the industry, while at 
the same time safficiently safeguarding public interests. 
* §. That your petitioners object to clauses 1, 2, ‘4, 5,6, 7, 8, 9, 10, 
11, 12, 14, 15, 19, 20, and 21 of the regulations as now framed by the 
County Council, the reasons, where such are given, being here set 
opposite the numbers of the clauses referred to. ~ 

Interpretation of Words.—That the interpretation of “ company,” 
as including “person,” may be taken to mean any person using a 
wire, ¢.g., a subscriber to a telephone company. ~ 

Clause 1.—That the “ plan” which is required is in excess of the 

wers granted to the London County Council under Clause 5 of the 

dor, Overhéad Wires Act of 1891. That the regulation is an im- 
racticable one. That to comply with it a special staff of clerks and 
partons would require to be continually employed in view of the 
constant changes which are being made in the routes of wires to suit 
the requirements of telephone subscribers. That the attendant ex- 
nse would be very serious, and even if practicable the time allowed 
three months) is much too short. : 
Clause 2.—That the requirement of 14 days’ notice, giving par- 
ticulars of the wires proposed to be erected, is far too long, inasmuch 
as wires have frequently to be erected and removed at a day’s notice, 
¢.g., in the case of visits of Royal personages and also police require- 
ments, where only a few hours are allowed. That, even in ordinary 
circumstances, it would be impossible to comply with the regulation, 
the route of the wire having to be so often changed in the course of 
construction. That the provincial bye-laws recently settled by the 
Board of Trade under the Public Health Act provide only for a route 
form without drawings, being sent in one month after erection, and 
this, it is contended, would be sufficient in the case of London. 

, Clause 4.—That to require that all wires shall not be at a less 
height above the roof of any building than 7 feet would, unless 
accompanied by compulsory wayleaves, make overhead wires almost 
impossible in some districts of London, owing to the irregularity of 
the buildings. The enforcement of the clause would be a serious in- 
terference with the use of poles and standards. The height can 
add neither to the safety of the wire or its supports, nor, conse- 
quently, to the safety of the public. No such provision has been 
insisted on in the provincial bye-laws. 

Clause 5.—That the London County Council should have power to 

it an excess of 140 yards in special cases. 
' Clause 6.—That it is impossible to determine the anglein the case 
of many of the London streets, owing to their irregularity. That 
no similar regulation is contained in the provincial bye-laws. 

Clause '7.—That the words after “length of span” should be de- 
leted, so as to correspond with the provincial bye-law. 

Clause 8.—That no restriction should be placed on the companies 
which would prevent the use of copper, as would be the case if this 
clause were insisted on. The enforcement of the clause would ne- 
cessitate the removal of the present wires and the substitution of 
others, if, indeed, it is possible to find a wire by which the factor of 
safety required under the conditions could be guaranteed. ~ 

Clause 9.—That the word “ pole” should be substituted for “support.” 
_ Clause 10.—That the terms of the bye-laws are in excess of the 

owers conferred on the London County Council under the Act. 
{ no such enactment is provided for in the provincial bye-laws. 

Clause 11.—That this clause is a most unreasonable restriction, 
which, as has been proved by past experience, is quite unnecessary. 
That at least four times as-many wires are carried on the present 
poles, and that to require that only 20 shall be erected where so many 
have ‘hitherto been used with safety; is to aim at the total and com- 
plete extinction of the entire overhéad system; and consequently at* 
the stoppage of all telephone. exchange business in London. 

Clause 12.—That cables are now in use weighing 6 lbs. per yard, 
and have not proved to be in any way dangerous ; and further, that 
they have been erected for years weighing 2 lbs. per yard, instead of 

: Ib,, as, mentioned in the clause, and that not a single case is known 
of a broken cable. That even if practicable, the carrying out of the 
clause would prove to be so costly as to be absolutely prohibitive. 
Moreover, that experience proves it to be quite unnecessary, and that 
it is beyond the powers conferred by the Act. 

Clause 14.—That to insist:on the shoes of supporting poles being 
of iron, is to restrict to an old-fashioned system which might prevent 
the adoption of improved méthods. ‘ That no such provision is con- 
tained in the provincial bye-laws. . . 

Clause 15.— there is frequently great difficulty in efficiently 
connecting the wire to earth. That owners and tenants of pro 
have grave objections to the erection of lightning conductors, and 
often refuse sanctioning the erection of any wires on such a condi- 
tion. That a lightning conductor might prove to be a source of 
greater danger than protection to tenants of buildings. That such a 
provision is not contained in the provincial bye-laws. 

* Clause 19.—That for this clause, No. 3 of the provisional bye-laws 
should be substituted, which reads:—‘ Every wire or tube, after 
it has ceased to be used for the purpose for which it was stretched or 


or for some similar or other pro , must be remoy 
its owners intend, within a ray again to take 
into use.” 

Clause 20.—That the Act does not provide for inspection and that 
the clause is therefore wltra vires. in any case it should be 
deleted, it being unreasonable to suppose that the companies can con- 
tract for the invasion at any time of business or domestic privacy. 

Clause 21.—That the words “or any of the provisions of the 
London Overhead Wires Act, 1891,” should be deleted, your peti- 
tioners being of opinion that the local authority has only power to 
impose penalties for the violation of its bye-laws, and that a violation 
of the provisions of the Act can only be dealt with under common 
law procedure. 

Your petitioners, for the reasons given, are of opinion that the 
London County Council bye-laws as at present framed are utterly 
impracticable, and so unworkable as to defeat the object they have 
in view, which object your petitioners are interested in promoting by 
all reasonable means. That the bye-laws should therefore be amended 
by your department in accordance with the views here set forth, and 
which will no doubt be supported by the independent testimony and 
technical knowledge of the representatives of the companies 
interested, and that while efficient safeguards for the public safety 
ought to be provided, this, it is contended, can be done without ruth- 
lessly interfering with the ordinary business methods of not only a 
growing but an indispensable industry to the public convenience. 

And your petitioners will ever pray, &c. 

Given under the common seal of the London Chamber of Commerce, 

incorporated, this 16th day of June, 1892. 


REVIEW. 


Electric Motor Construction for Amateurs. By C. D. Parx- 
HURST. Bubier Publishing Company, Lynn, Mass., U.S. 
This is an unpretending little book, printed on capital 

paper, and finished in a better style than is usually found in 

this country. The matter is, as the title says, written for 
amateurs. We do not doubt but that a small motor could 
be built from the description given, yet it would have been 
much easier if a properly dimensioned scale had been attached 
to figs. 1 to 12 ; as it is, much is left to chance, and we are 
afraid of the result. The type of motor chosen is suitable 
for the small outputs pro , and the general details are 
sufficiently strong to work well, excepting the mounting of 

the armature. The author proposes to mount the shaft in a 

wood centre, which in turn will carry the armature by fric- 

tion against the windings: surely some easier and more 
itive method could have been suggested. This is going 
ox to the old Schuckert rings. The section on Primary 

Batteries will be valuable to the amateur who uses bichromate 

cells. It contains some useful hints gathered from practice. 


NOTES. 


Proposed Testimonial to Mr. Varley.—A meeting, 
attended by Messrs. R. E. Crompton, T. E. Gatehouse, W. A. 
Gorman, Prof. D. E. Hughes, T. Parker, Major Flood Page, 
A. Stroh and J. W. Swan, was recently held at the rooms of 
the Institute of Electrical Engineers for the purpose of dis- 
cussing the best method of recognising the great services of 
Mr. Samuel A. Varley to the electrical ge The meet- 
ing was unanimously of opinion that Mr. Varley deserved 
substantial recognition, and that everyone interested in elec- 
tric engineering should be invited to join the committee 
for the purpose of discussing the best form that this re- 
cognition should take, and that a draft circular should be 
prepared ready for submission to a meeting of a com- 
mittee, which should be invited to attend at the rooms of 
the Institute of Electrical Engineers at 28, Victoria Street, 
S.W., on Friday, July 1st, at 4 o’clock. 


Electric Lighting for Berwick.—The Berwick Town 
Council have agreed to employ a consulting engineer to report 
upon the best system of electric lighting for the town. 


Dublin Electric Lighting.—At a recent meeting of the 
Dublin Corporation a report of the electric light committee, 
which recommended the acceptance of the tender of Messrs. 
Edmundson & Son for the wiring of the civil buildings at 
the price of £1,298 15s. was adopted. ms 
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The Electric Light at Worcester.—The Mayor and 
Corporation of Worcester, oo by their advising 
engineers, have paid a visit to Bath for the purpose of 
examining the Bath Electric Lighting and Engineering 
Works. It is proposed to spend about £30,000 upon an 
installation for Worcester on the high-tension alternating 
system. 


A New Electrolytic Process of Preparing Tannin 
Extracts, &e.—This new adaptation of electricity to the 
requirements of the art of tanning may be briefly described 
in its essential features as follows :—The liquors obtained by 
the extraction of such raw tanning materials as chestnuts, 
oak-bark, divi-divi, &c., are brought to a density, corre- 
sponding to 4° B. at 175° Centigrade, and drawn off into a 
tank. To every 10,000 litres of such liquor, 500 grammes 
of oxalic acid, and 2 kilogrammes of sodium chloride, dis- 
solved separately in water, are added. The liquid is then 
heated to a temperature of 60° Centigrade, and subjected to 
electrolysis. The electrolysis has for its object the clarifying 
and bleaching of the tannin extracts or tanning liquors. 
The electric current, besides decomposing the oxalic acid and 
the sodium chloride, produces, by some obscure reaction, a 
voluminous deposit between the electrodes, which deposit 
consists chiefly of resinous matters, cellulose and colouring 
matters, that is to say, the action results in an elimination of 
substances which are other than tannin from the liquors and 
extracts. The electrodes are made of netting mounted in 
frames, and formed of platinum wire. No details are given 
concerning the strength of the current, except that it depends 
upon the quantity of liquid that is to be dealt with, and on 
the time in which the bleaching and clarification are to take 
place. 


The Estimation of Chlorine in Electrolysed Solutions. 
—The production of chlorine, hypochlorites, and chlorates 
by the electrolysis of such solutions as that of common salt, 
has become quite a feature during the last few years of the 
application of electricity to the manufacture of chemicals on 
a commercial scale. In connection with this development 
the need has been experienced of good methods by means of 
which the liquors may be estimated and the processes 
governed so that they may be exploited with profit. Rapid 
volumetric methods of examination have become a necessity, 
for the solutions have to be frequently tested. By the direct 
electrolysis of aqueous solutions containing sodium chloride 
at ordinary temperatures liquors are obtained which contain 
undecomposed sodium chloride, also sodium hypochlorite and 
sodium chlorate. This general action is undoubtedly true 
in regard to other chlorides. No sodium chlor:te appears to 
be formed, and if the temperature is raised to 50°—55° C. 
(Rigaut, La Lumiere Electrique V. p. 102) the liquor 
mainly contains the chloride and chlorate of sodium. These 
electrolysed solutions may be very conveniently examined by 
the following methods, namely :—(a) Estimation of chlorine 
combined as hypochlorite ; (0) estimation of chlorine com- 
bined as chloride; (c) estimation of the total chlorine. 
These methods are not new, but it may be well to call atten- 
tion to them as being the most suitable. With regard to the 
third method it might seem at first thought that the total 
chlorine could be obtained by the titration of the original 
solution which had been electrolysed, but this is not the case, 
as during the electrolysis of a chloride solution there is a 
decrease in its volume caused by the rise of temperature due 
to the current, so that the contents per cubic centimetre of 
thesolution before and after electrolysing are not comparable, 
unless in the latter case the solution is carefully brought to 
its original volume by the addition of water. A further error 
is introduced by loss of chlorine due to its escape into 
the air during the electrolysis. The most satisfactory agent 
for use in this method for reducing purposes is a saturated 
solution of sulphuric acid (Rose Handbuch ii. p. 613. 
Leipzig, 1871). In testing the efficiency of electrolytic 
chlorine generators it is most convenient to absorb the 
chlorine produced in sodium hydrate solution. These methods 
are applicable to the examination of bleaching powder in 
cases where the estimation of total chlorine and chlorate is 
desirable. For further details our readers may consult a 
poner in Technology Quarterly, 1892, pp. 361—364, by L. M. 
Norton, Ph.D. 


_ The Separation of Gold and Silver from their Ores 
Electrolytically.—A method of performing the above 
process has recently been proposed which presents the 
following essential features :—A solution of common salt is 
prepared of such a strength that the specific gravity is 1°15. 
To this solution is added from } per cent. to 20 per cent. of 
barium or calcium acetate, 1 per cent. to 10 per cent. 
of oxalic acid, and } per cent. to 2 per cent. of cyanide of 
potassium. Before treating the ore with this solution it is 
finely powdered, either roasted or not. The prepared ore is 
now placed upon a porous diaphragm, the latter being sup- 
ported in a vat, whilst the solution, prepared as above, is 
pumped through it. The solution may be assisted in its 
action with great advantage by an electric current passing 
between a carbon anode placed beneath the diaphragm, and 
a copper cathode placed in the liquid above the ore. The 
dissolved gold and silver are separated by passing the liquid 
through shavings of an alloy of zinc, with some electro- 
positive metal, such as potassium or sodium ; 2} per cent. of 
this metal may be used, and it is of advantage to add a trace 
of cadmium. 


An Electrical Process of Purifying Brine.—Brine is 
by no means simply a solution of sodium chloride or common 
salt, it may and usually does contain various impurities which 
if not eliminated, will affect the quality of the salt that is 
deposited. The most common of these impurities are the 
carbonates of iron, calcium and magnesium, which occur 
frequently, together with the sulphate of lime and the chlorides 
of lime and magnesia. It has recently been discovered by C. 
G. Collins of Woodsburgh, U.S.A., that these objectionable 
impurities can be eliminated by passing into the brine an 
electric current having an electromotive force of about 2} 
volts—not more. The sodium chloride is not acted upon by 
a current of this strength whilst the above impurities are 
rendered insoluble so that they sink to the bottom of the vat 
containing the brine and can be separated off. As an example 
of this action, we may take the action of the current upon the 
bicarbonate of lime which is a frequent impurity of brine. 
This bicarbonate is electrolysed and the carbonic acid which 
it contains bubbles off from the anode, and calcium hydrate 
forms at the cathode; the molecules of this latter substance 
being in a nascent state immediately attack some of the 
molecules of undecomposed bicarbonate and converts it into 
the monocarbonate of lime, which being insoluble quickly 
settlesdown. The sediment collects at the bottom of the vats 
and is discharged at intervals whilst the purified brine is 
tapped off at a higher level. There is another and highly 
ingenious way of working this process. It consists in forcing 
the liquor and the mixed precipitate under hydrostatic 
pressure through a filter-bed in which are embedded the 
electrodes of another battery, by means of which the redis- 
solving of the precipitated impurities is prevented. 


Magnetic Leakage in Dynamos, — According to 
Industries, a great deal of energy that might be better spent 
is wasted over the discussion of the waste field in dynamos. 
In spite of the spread of knowledge of magnetic circuits, 
there still seems to be a fallacy lurking in the subject. Many 
writers still seem to think that a certain number of ampere 
turns on the field must produce a corresponding total number 
of lines of induction, and that if a large proportion of these 
pass round the armature, there will be fewer left available 
to go through. This is a complete misunderstanding of the 
question. The only effect of increasing the leakage is to 
produce more lines. They do not cost anything, and do not 
matter, except for one thing. They decrease the permeability 
of the field magnets, so they demand slightly more iron in 
the fields. The only bearing leakage has on dynamo design 
is in altering the permeability of the fields. A compound 
dynamo, for instance, should not have its field permeability 
too high at no load, or its pressure will be unstable; on the 
other hand, at full load the permeability should not be 80 re- 
duced that too much excitation is needed to give the desired 
pressure. Various methods of constructing ironclad dynamos 
still appear from time to time. Another form of the same 
fallacy consists in winding the field excitation round the 
armature, to ensure that all the lines shall go through the 
armature. ‘This results in ruining the ventilation to gain 
nothing. 


' 
4 
| 
- 
i 
4 
‘ 
4 
| 


802 THE ELECTRICAL REVIEW. 


[June 24, 1892, 


The Attraction between two Discs Separated by a 
Dielectric.—Mons. Julien Lefevre has succeeded in measur- 
ing the attraction betwéen two electrified discs separated by 
a dielectric which is not in intimate contact with them. A 
description of the method employed constitutes the substance 
of a communication to the Academy of Science, Paris. The 
attraction, under the circumstances examined, can be ex- 
pressed mathematically by the following formula 


/fe+e\? 
F 
K 
where 


vy = the ‘attraction stress between the plates at the dis- 
tance e + e’ in air. 

¥ = the attraction at the same distance when a thin lamina, 
the dielectric constant of which is k, the thickness 
e, and, having parallel faces, is placed between the 
discs. 


(e’ therefore represents the sum of the thickness of air 
between the lamina and the electrified discs.) 


Other formulw are given and particular cases discussed, whilst 
tables giving the values for various kinds of paraffin, sulphur, 
ebonite, turpentine, &c., are arranged at the end of the paper. 
Mors. Lefevre observes in conclusion that the attraction of 
two plates affords a perfect means of measuring the dielectric 
constants ; that the method is simple and rapid and, indeed, 
preferable to every other that has ever been used. For 
details our readers must consult the Comptes Rendus, Vol. 
cxiv., pp. 834—836. 


The Examination of Iron and Steel by Electrolysis.— 
Electrolytic methods continue to find favour with those who 
have occasion to examine the character of the metals, and to 
report upon them. ‘The following process is a new one and 
is recommended by Messrs. T. M. Drownand A. G. McKenna 
in the Technology Quarterly. Dissolve five or ten grammes of a 
sample of iron or steel in sulphuric acid, evaporate until white 
fumes begin tocome off, add water and heat until all theiron isin 
solution; filter off silica and carbon and wash with water 
acidulated with sulphuric acid. Make the filtrate nearly 
neutral with ammonia and add to the beaker in which the 
electrolysis is to be made about one-hundred times as much 
mercury as the weight of metal first taken. The bulk of the 
solution should be from 300 to 500 cc. Pass a current of 
about two ampéres over night, in the morning test for iron, 
and, if necessary, continue the electrolysis after adding enough 
ammonia to neutralise the acid set free. Finally, remove the 
solution from the beaker with a pipette while the current is 
passing. When as much has been removed without breaking 
the current add water, and continue the operation until the 
acid has been so far diluted that there is no danger of 
dissolving iron from the mercury. Take the anode out and 
wash the mercury. After filtering to remove any flakes of 
manganese dioxide, add sodium phosphate in excess, and ten 
grammes of sodium acetate. Make nearly neutral with 
ammonia and boil for forty minutes. The precipitate of 
aluminium phosphate is then filtered off, ignited and weighed : 
thus the aluminium present may be determined. 


Hydrobromic Acid by an Electrical Method,—aA large 
quantity of bromine can be converted into hydrobromic acid 
very rapidly by the following electrical process :—A glass 
tube, 7 inches long and gths inch in diameter, is fitted at each 
end with a cork carrying a piece of small tubing and a piece 
of stout wire. The ends of these pieces of wire within the 
longer tube, are joined by a spiral of platinum wire one inch 
in length, and after expelling the air the spiral is heated to 
bright redness by an electric current. A stream of hydrogen 
impregnated with bromine by bubbling through that liquid, 
which may be heated to 60° C., is passed through the longer 
tube, and, as long as a slight excess of hydrogen is maintained, 
hydrobromic acid quite free from bromine issues from the 
other end, and is collected in water. There is very little 
danger of explosion, but to. render it impossible, the small 
supply tube may be plugged with glass wool. This method 
is due to G. 8S. Newth, who contributes a paper on it to the 
Chemical News. 


The Electric. Lighting at Keyham College.—The 
Treasury have approved of an expenditure of about £400 
for lighting the Engineer Students’ College at Keyham by 
electricity, this amount being required to cover the cost of 
wiring the building and the purchase of batteries. 


A Curious Point in Electrolysis.—Vortmann’s recent 
process for the quantitative estimation of nitric acid by 
electrolysis is, according to A. Becker, based upon the 
formation of a hydrogen alloy. Vortmann electrolyses the 
nitrate in the presence of sulphuric acid and some metallic 
salt, for example sulphate of copper. During the electrolysis, 
metallic copper is deposited, and hydrogen gas is evolved, but 
neither of these is capable of effecting the reduction of nitric 
acid ‘to ammonia. Yet this is the result of applying the 
galvanic current. As there is, however, in Vortmann’s new 
process, no doubt about the reduction, Becker concludes (vide 
Chemiker Zeitung, xiv., p. 1,557), that it is affected by an alloy 
which is formed between the copper and the hydrogen. In 
his opinion, the reduction would take place instantaneously in 
the presence of an alloy of palladium. and hydrogen, 


Magnetic Variations and Earth Currents.—In a 
recent paper “ On the Simultaneity of Magnetic Variations 
at different places on occasions of Magnetic Disturbance, and 
on the relation between Magnetic and Earth Current Phe- 
nomena,” by William Ellis, F.R.A.S., Superintendent of the 
Magnetical “and Metereological Department, Royal Observa- 
tory, Greenwich, it was stated that a comparison for 31 days, 
between 1880 and 1891, of cases of sudden magnetic move- 
ment and earth current at Greenwich, shows the earth 
current to precede the magnetic movement by 0°14 minute, 
equivalent to 8 seconds. The general result is that in the 
definite magnetic movements preceding disturbance the 
magnets at any one place are simultaneously affected ; also 
that in places widely different in geographical position the 
times are simultaneous, or nearly so, a small constant differ- 
ence existing at some places which may be real or may be 
accidental, but the character of which it seems desirable to 
determine. It is shown also that at Greenwich definite mag- 
netic movements are accompanied by earth current move- 
ments which are simultaneous, but that neither magnetic 
irregularities nor ordinary magnetic variations seem to admit 
of explanation on the supposition of being produced by the 
direct action of earth currents. 


A Question which does not Concern Mr. Preece 
Alone.—Under this heading L’£lectricien comments as fol- 
lows upon the question which arose in the House of Commons 
respecting Mr. W. H. Preece, and which was published re- 
cently in the ELEcTRICAL REVIEW on page 748 :—“ We take 
this opportunity to protest strongly against similar abuses 
systematically occurring -in France. In our opinion Govern- 
ment servants should be rigorously restricted to the fulfil- 
ment of their duties from which they derive such great 
advantages. To be a Government engineer, or to be con- 
nected with municipal administration, does not necessarily 
involve the competency required in the study and examina- 
tion of industrial questions. It has fallen to our lot, and to 
that of many others, to go through notes and reports drawn 
up by engineers occupying an enviable position under 
Government. What a tissue of commonplace remarks, con- 
tradictions and cuttings from reviews, in which little regard 
is paid for accuracy, and all expressed in the most common- 
place style. These same engineers, by bringing their 
administrative influence into the domain which should be 
reserved exclusively for the capabilities of civil engineers, 
represent what we have agreed to term official science and 
competency. This would explain the disdain with which 
they are treated by the many that feel ill-disposed towards 
them. Official science and industry have the effect of re- 
tarding private enterprise. Let us, therefore, keep the 
Government element out of our relations with industrial 
life ; as its machinery is of little advantage to any but the 
Government officials. We call the public attention to these 
erying abuses, and ask Ministers and Government autho- 
rities to put them down promptly and energetically. We, 
however, wish it to be understood that these remarks, 
although suggested by Mr. Preece’s case, are not intended 
to attack him personally, for we hold him in great esteem.” 
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Bristol Electric Lighting.—At a meeting of the Bristol 
Town Council, a report from the electrical committee was 
adopted with reference to the provision of steam alternators 
and dynamos and Lancashire boilers and accessories at the 
central electric lighting station at Temple Back, and recom- 
mending the council to accept the tender of Messrs. Siemens 
Bros. & Company, Limited, of £11,691, for alternators and 
dynamos, and of Messrs. Tinker Bros., of £7,732 2s. for 
boilers. It was stated that there had been delay in 


of 15 volts shows itself. This current has remained at its 
present strength for over five years, and fluctuates but little. 
The current is amply sufficient to work the wire without the 


use of any battery.” 


A Method of Increasing the Bleaching Power of 
Chlorine by Means of Electricity.—By this new method 
chlorine gas is treated in the same way as air when it is desired 
to produce ozone from the atmosphere. The apparatus 
employed in effecting this treatment is very simple : it is of 
two forms. In the first there are two glass cylinders each 
closed at one end and fused together at the top, one being 
placed inside the other. The chlorine passes by a tube at the 
bottom of the outer cylinder into the annular space between 
the two and then out near the top. The inner cylinder 
contains sulphuric acid as one electrode, while more sulphuric 
acid, in which the outer tube is immersed serves as the other 
electrode. In the other form of apparatus the chlorine gas 
passes by a zigzag course between flat glass vessels, alternately 
+ and —, containing sulphuric acid. The polarity is 
rapidly changed in the usual way. 


Personal.—We hear that Mr. Douglas Wells, M.I.E.E., 
M. American I.E.E., Superintendent of Telegraphs and 
Engineer to the Bahamas Colony, also Consulting Engineer to 
the Colonial Government, who laid the Nassau (Bahamas)— 
Jupiter (Florida) cable last January, has resigned his 
position. He superintended the fitting up of the cable huts 
and offices, and erected 11 miles of land line in New Provi- 
dence, copper wire and iron poles being used. He also 
established the system of working through to Jacksonville 
through 211 knots of cable and 405 miles of land line on 
the closed circuit American system, with great success. A 
rate of 35 words per minute direct between Jupiter and 
Jacksonville has been obtained. There are seven small sta- 
tions between Jupiter and Jacksonville. With the exception 
of the Havana cable this is the only submarine cable which 
is — on the closed circuit system, in which sounders are 

Coast Communication.—The text of the Royal Com- 
mission to inquire into the communication with lighthouses 
and light vessels was gazetted on Friday last. The 
commissioners are the Earl of Mount Edgecumbe, Sir Edward 
Birkbeck, Sir F. L. M’Clintock, Sir G. Strong Nares, Mr. 
John Cameron Lamb, Mr. R. C. Munro .Ferguson, Mr. 
Edward Graves, Mr. J. A. Kempe, and Mr. H. L. Mulholland. 
The commission will have power to inquire into and report 
upon what lighthouses it is desirable to 
connect with the telegraphic system of the United Kingdom 
by electrical communication for the purpose of giving 
information of vessels in distress or casualties at sea or places 
from which assistance can be sent, and of transmitting storm 
warnings, having due regard to the practicability of establish- 
ing and maintaining such communication without impairing 
the efficiency of the light service. ; 


Taunton Electric Lighting Works.—At Taunton Town 
Council meeting last week, it was resolved by ten votes to five, 
to purchase the Taunton Electric Light Works at a cost of 
£9,300, from the company which is now carrying them on, 
and subject to the consent of the Local Government Board 
for the borrowing of the money. 


The Electric Light in Greece.—The central electric 
station at Athens is to be enlarged during the present year. 
At the end of last year the station was supplying current to 
94 arc lamps and 5,631 incandescent, as against 82 arc and 
3,838 incandescent lamps supplied with current at the end 
of 1890. 

The Electric Light in Spain.—The Spanish agents of 
the Allgemeine Electricitiits Gesellschaft, of Berlin, have 
secured the contract to instal 800 16-C.P. lamps in the 
Casas Consistorrales at Barcelona. The same firm are also 
erecting the central station at Santander. Experiments are 
about to be made as regards the electric lighting of Oviedo. 


Islington Electric Lighting.—At last Friday's meeting 
of the Islington Vestry the special electric lighting committee 
presented a recommendation that a provisional order authori- 
sing the vestry to supply electricity in the parish should be 
applied for. The committee had arrived at this decision after 
exhaustive research and the advice of an eminent engineer ; 
and they had come to the conclusion that it was possible to 
give the supply at 5d. per unit, as against 6d. in St. Pancras 
and 8d, as mentioned by other promoters. 


Pacitic Cable Soundings.—The San Francisco Chronicle 
states that the United States survey steamer 7'hefis arrived 
at Honolulu on May 20th from Hilo, where she ended the 
survey for the cable to be put in between San Francisco and 
the Hawaiian Islands. The course to Hilo comprised 2,060 
miles as surveyed by the 7etis, with 300 soundings, against 
the survey of the Albatross of 2,150 miles and 250 soundings. 
The soundings were made at intervals of two, ten, and some- 
times one mile. The deepest was 3,228 fathoms, about 245 
miles north-east of Hilo, and the shallowest was 976 fathoms, 
at a point about 350 miles from Point Conception. Were it 
not for this abrupt rise the course would have been almost 
level. The route traversed by the 7'/efis is considered by the 
officers as the most practicable yet surveyed. 


Bradford Electric Supply.—At last week’s meeting of 
the Bradford Town Conncil, the minutes of the gas and 
electricity supply committee, which included a resolution 
accepting the tender of Messrs. Thornton & Crebbin for 
providing and fixing the ironwork required in the exten- 
sion of the electricity works at Bolton Road for the sum of 
£1,132 were adopted. Alderman Priestman explained that it 
was absolutely necessary for the satisfactory continuance of 
the business of the electricity works. During the last six 
weeks no fewer than nineteen applications had been made for 
the supply of the current. He ventured to say that before 
next Christmas the whole of the corporation’s plant would 
have been taxed to the uttermost, and that before long there 
would unquestionably have to be further extensions. 


Liquefying Oxygen and Common Air.—At a recent 
lecture at the Royal Institution some very interesting 
experiments were shown by Professor Dewar with reference 
to the liquefaction of oxygen and common air; these gases 
were shown in a liquid form in open vessels, from which they 
could be freely poured. The liquid oxygen was strongly 
attracted between the poles of a powerful magnet remaining 
suspended round the poles of the latter. The magnetic 
property was stated to be about 1,000 times greater than that 
of iron. Thecooling of a body increased its magnetic power ; 
thus cotton wool cooled by liquid oxygen was strongly 
attracted by the magnet; with reference to this experiment, 
however, we may remark that it was not suggested whether 
this attraction was due to the substance of the wool or to the 
air clinging to its fibres, 


consequence of unexpected difficulties in the foundations at 
the works, but the contractor was pushing on. The committee 
had hoped to get some light probably about Christmas, but 
they would not give a definite promise. - 
Abnormal Earth Currents.—A correspondent (D. B. il 
. Grandy) in the Electrical Engineer (American), describes a 
curious case of an apparently permanent earth current on a 
telegraph line, he says:—‘ We have another instance of a 
permanent earth current in one of our city wires. The wire 
, extends about five miles to a point in the south-western part ‘ 
of the city where it is “ grounded” on the water pipes in a 
manufacturing establishment, several blocks away from any emesiieeemeniiedis 
electric railway or line of telegraph wires. On grounding 
this wire at the main office, a negative current with an E.M.F. ee , 
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Theatre Lighting in America.—The commissioners of 
the district of Columbia recently gave notice that all the 
theatres of Washington must fitted throughout with 
electric lights. 


New Cable between New Zealand and Australia.—We 
hear that the Government of New Zealand is considering the 
question of laying an electric cable to Australia at the 
estimated cost of £150,000. , 


The Current that Kills.—In the last paragraph of this 
paper, which appeared in our issue of June 17th, for “ effec- 
tive current” read effective result, and for “fatal current” 
read fatal shock. 


The Electric Light in the Argentine Republic.— 
The town of Rosario, in the Argentine Republic, was expe- 
rimentally lighted with the electric light last year. As the 
result has been satisfactory, it is intended to light all the 
principal streets in this way. This mode of illumination is 
also being adopted in many of the private houses. 


~ Central London Railway.—The select committee of 
the House of Commons, to whom was referred all the London 
electric railway schemes, having declined to consider in the 
pews Parliament, the scheme promoted by the Central 
zondon Railway Company to extend their authorised railway 
from the Mansion Ilouse to Liverpool Street station, the pro- 
moters have come to an arrangement with the whole of the 
opponents, numbering upwards of ten, whereby no further 
opposition will be offered to this extension in either House. 


Electric Light at Llandudno,—In addition to the in- 
stallation at Craigside Hydropathic referred to in our Notes 
a fortnight since, Mr. Golding’s Private Hotel, in Church 
Walks, has recently been completely fitted for electric light- 
ing, the contractors in this case being Messrs. T. L. Hemming 
and Co., of Birmingham. There are 60 incandescent lamps 
of 16 C.P. in the house, and two arc lamps of 1,000 C.P. for 
the exterior. A Campbell gas engine of 6 II.P. is employed 
to drive a Hemming dynamo, accumulators being used for 
storage, so that the machinery need only be run for a few 
hours daily at a period of the day most convenient. 


. Great Strike of Telegraphists in Spain.—lIn our issue 
of April 29th, we stated that a strike among the telegraphists 
in Madrid of a very extended nature seemed inevitable. The 
Spanish Government, it appears, has since then carried into 
effect their proposals regarding the reduction of certain 
bounties, and the amalgamation of the telegraph corps with 
the post office staff. On Monday last, says the Daily News 
correspondent, the whole system was paralysed, Madrid being 
completely cut off from the provinces, and the Governmnt 
had to use the private wires of the railway companies to send 
their orders to the other towns for the military engineers aid 
authorities to take over the telegraphs, and get up a staff at 
any cost to replace the disaffected officials. There is not a 
single line working in the interior of Spain, and the only 
means of communication with foreign countries is by the 
cables from Bilbao, Barcelona, Vigo, and Lisbon. 


Millers’ and Bakers’ Exhibition.—The International 
Milling and Baking Exhibition which opens at tl.e Royal 
Agricultural Hall, London, on June 28th, and continues 
open until July 8th, promises to be of unusual interest. In 
a prospectus the promoters state that in consequence of the 
fearful ravages caused by mills firing (the result, generally, 
of employing the present milling machinery, which generates 
without destroying, a very dangerous dust, &c.), millers, in 
conjunction with the insurance companies, are suffering 
from what is actually a national loss, and the insurance com- 
panies, apart from insisting on the “average clause,” have 
‘Just recently raised their tariffs to almost: the highest exist- 
‘ing rate, ‘To reduce this risk, millers are naturally looking 
for some genius who will show them a milling system by 
‘which this evil can be minimised, and it is hoped that the 
Exhibition may bring out some latent talent which will 
destroy this great enemy of the trade. The Agricultural 
Hall, it is stated, has never contained such a vast collection 
of machinery in motion as will be on view at the forthcoming 
Milling and Baking Exhibition. 


Electric Lighting at Oxford,—The central station at 
Oxford was formally opened on Saturday by the Mayor. 
We propose in our next issue to give a full description of 
this interesting station. 


Yarmouth and Electric Lighting.—At a special meeting 
of the Yarmouth Town Council, held last week, the following 
resolutions were to:—(1.) That Messrs. Crompton, 
Messrs. J. E. H. Gordon & Company, Messrs. Woodhouse 
and Rawson, Messrs. Hammond, the Planet Electrical 
Engineering Company, and the Brush Company be asked to 
submit schemes with estimates at which they would be pre- 
pared to carry out an installation suitable for the require- 
ments of the town, and that the Borough Surveyor be in- 
structed to furnish plans and the necessary particulars. (2.) 
And that the committee be authorised to employ a con- 
sulting engineer to advise them on the specifications and 
tenders. 


NEW COMPANIES REGISTERED. 


Electrical Coal Cutting Contract Corporation, 
Limited.—Capital £402,000, divided into 60,000 ordinary 
shares of £5 each, 20,000 deferred shares of £5 each, and 
2,000 founders’ shares of £1 each. Objects: To acquire 
and develop certain patents relating to the application of 
electricity to machinery for cutting coal and other minerals ; 
to enter into and carry into effect an agreement already pre- 
pared and expressed to be made between the Woodfield 
Syndicate, Limited, of the one part, and the Corporation of 
the other part, and to carry on the business of colliery pro- 
prietors, coke manufacturers, coal cutters, contractors, elec- 
tricians, electrical contractors, electrical and mechanical 
engineers, suppliers of electricity, and manufacturers and 
suppliers of and dealers in electrical apparatus. Signatories 
(each with 100 ordinary and 5 founders’ shares), Sir Archi- 
bald C. Campbell, Bart., M.P., Blythswood, Renfrew ; 
Lindsay Wood, J.P., The Hermitage, Chester-le-Street, 
Durham ; Hon. G. W. Winn, Nostell Priory, Wakefield, 
Yorks; J. R. Knowles, Westwood Ince, near Wigan; S. 
Rivington, Kilmeny, Wimbledon, 8.W.; Walter T. Goolden, 
28, Westbourne Park, W. (electrical engineer); Frank 
Stobart, J.P., Biddick Hall, Fence Houses, Durham. The 
number of directors is not to be less than five, nor more 
than 10, the first to be appointed by the above-named sig- 
natories. Qualification, 5 founders’ and 100 ordinary or 
deferred shares, or 200 ordinary or deferred shares. Remu- 
ncration as the corporation may from time to time in general 
meeting determine. Registered on the 18th inst. by Lake, 
Beaumont and Lake, solicitors to the company, 10, Lincoln’s 
Inn, W.C. 


Loudon and Suburban Messenger and General 
Agency Company, Limited.—Capital, £25,000 in £1 
shares. Objects: T'o establish and carry on the business of 
general messengers, carriers, and agents, in such place or 
places in the United Kingdom (either in connection with the 
clectric call system and the telephone system, or one of them, 
or not), as the company may from time to time determine. 
Signatories (with one share each): R. King, 3, Old 
Serjeant’s Inn, Chancery Lane, W.C.; J. S. Burn, 161, 
Keston’s Road, Bermondsey, S8.E.; J. Millar, 9, New 
Cavendish Street, W.; J. Anderson, 50, Bedford Row, 
W.C.; J. G. Dalzell, The Clock House, Arundel Street, 
W.C.; A. H. Embery, 23, Avondale Square, Old Kert Road, 
S.E.; T. Y. Killey, 95, Great Saffron Hill, E.C.. The regu- 
lations of Table A to the Companies’ Act, 1862, mainly 
apply to this company. Registered on the 18th inst. by 
J. G. Dalzell, one of the signatories. 


Universal White Lead Syndicate, Limited.—Capital, 
£45;000 in £5 shares (3,000 preference, 5,800 ordinary, and 
200 founders’). Objects: To acquire and take over as a 
going concern the Electric White Lead Works carried on at 
Deptford and elsewhere, and all the letters patents granted 
to E. V. Gardner, and with a view thereto to enter into the 
agreement referred to in clause 6 of the articles. Signatories 
(with 1 share each) : C. Billett, 5, Copthall Buildings, E.C. ; 
E. V. Gardner, Florence Road, New Cross, 8.E.; G. 


‘Jennings, 28, Gracechurch Street, E.C.; B. F. Babcock, 


17, Water Street, Liverpool; B. Radcliffe, 28, Chapel Street, 
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Liverpool; H. A. Mandeville, Anner Castle, Clonmel ; 
W. B. Foulger, 6, Lime Street, E.C. The number of 
directors is not to be less than three nor more than seven, 
the first to be elected by the above-named signatories. 
Qualification : 100 shares of £5 each. Remuneration as the 
company in general meeting determine. Registered on the 
16th inst. by Redpath, Holdsworth and Marshall, 23, 
“Cannon Street, E.C. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Oriental Telephone Company, Limited.—In our issue 
of June 10th we stated that the name of this company had 
been changed to “The Oriental Telephone and Electric 
Light Company, Limited.” 
Oriental Telephone and Electric Company, Limited.” 

The official sanction to the change of name from “ The 
Oriental Telephone Company, Limited,” to the above title, 
ry or ag on the 30th ult., with the approval of the Board 
e. 


Chelmsford Electric Lighting Company, Limited.— 
The registered office of this company is situated at The Arc 
Works, Chelmsford, Essex. (Filed on the 21st ult.) 


Elmore’s French Patent Copper-Depositing Com- 
._pany, Limited.—The annual return of this company, made 
up to the 6th ult., was filed on the 18th ult. The nominal 
capital is £200,000 in £2 shares. All the shares have been 
taken up, of which 33,250 have been issued as fully paid. 
Upon the remaining shares the full amount has been called, 
resulting in the payment of £133,015 6s., leaving £484 14s, 
in arrears. Registered office, 64, Cannon Street, E.C. 


Electricity Sapply Company for Spain, Limited.— 
The annual return of this company, made up to January 7th, 
1892, was filed on April 30th, 1892. The nominal capital 
is £100,000 divided into 19,900 ordinary and 100 founders’ 
shares of £5 each. All the shares have been taken up, of 
which the founders have been issued as fully paid upon the 
ordinary shares. The full amounts have been called and 
paid. Registered office, 15, St. Helen’s Place, E.C. 


Elmore’s American and Canadian Patent Copper 
Depositing Company, Limited,—The statutory return of 
this company, made up to the 17th ult., was filed on the 
31st ult. The nominal capital is £200,000, divided into 
65,000 priority and 35,000 deferred shares of £2 each. 
44,788 priority and 35,000 deferred shares have been taken 
up, of which the deferred shares have been issued as fully 
paid. Upon the priority shares the full amount has been 
called, and £80,319 paid, leaving £9,257 unpaid. Registered 
office, 64, Cannon Street, E.C. 

Indo-European Telegraph Company, Limited, The 
annual return of this company, made up to the 11th ult., 
-was filed on the 19th following. The nominal capital is 
£450,000, divided into 18,000 shares of £25 each. Of 
these, 17,000 have been taken up, upon all of which the full 
amount has been called and paid. The total amount of 
shares, for which share-warrants, comprising one share each, 
are outstanding, is £82,950 (or 3,318 shares). The total 
amount of share-warrants, comprising £25 stock or 1 share, 
issued since last summary, is £1,100, and the total amount 
of share-warrants, comprising £25 stock or 1 share, surren- 
dered since last summary, is £175. 


Metropolitan Electric Supply Company, Limited,— 
The annual return of this company, made up to the 20th 
ult., was filed on the 2nd inst. The nominal capital is 
£500,000, divided into 49,900 ordinary and 100 founders’ 
shares of £10 each. All the shares have been taken up, of 
which 2,132 have been issued as fully paid. Upon the 


remaining shares the full amount has been called. The calls 
paid amount to £478,271 9s., and unpaid to £408 11s. 


Mining and General Electric Lamp Company, 
Limited.—The following notice was filed on the 30th ult. : 
“ At an extraordinary general meeting of the above-named 
company, duly convened and held on Tuesday, May 24th, 
1892, the subjoined extraordinary resolution was duly passed : 


This, however, should be “ The 


‘That it has been proved to the satisfaction of this meeting 
that the company cannot, by reason of its liabilities, continue 
its business, and that it is advisable to wind up the same, 
and accordingly that the company be wound up voluntarily, 
and that James Howard Hays, of 11, Abchurch Lane, Lon- 
don, E.C., be, and is hereby appointed liquidator for the pur- 
poses of such winding up.’” 


Western and Brazilian Telegraph Company, Limited, 
—The annual return of this company, made up to the 26th 
ult., was filed on the 2nd inst. The nominal capital is 
£1,500,000, divided into 66,871 shares of £15 each, and ~ 
66,258 shares of £7 103. each, Of these, 64,242 of the 
former, and all of the latter class, have been taken up, and the 
full amount called. The calls paid amount to £1,460,565, 
and £565 has been paid on 75 shares forfeited. Share 
warrants, each comprising 5 shares to the value of £1,725, 
and each comprising 1 share to the value of £225, are out- 
standing, and share warrants to the value of £2,550 have 
been surrendered since last summary. 


Chamberlain and Hookham, Limited,—The annual 
return of this company, made up to April 26th, 1892, was filed 
onthe 11th ult. The nominal capital is £100,000 divided into 
5,000 “A” and 5,000 “ B” shares of £10 each. 1,000 “A” 
and 5,000 “B” shares have been taken up, and the “B” 
shares have been issued as fully paid. Upon the “A” shares 
£3 10s. per share has been called and paid. Registered 
office at the offices of Messrs. Archibald Kenrick and Sons, 
Limited, Spon Lane, West Bromwich. 


Marshalls, Sons and Company, Limited,—The annual 
return of this company, made up to the 13th ult.. was filed 
on the 19th ult. The nominal capital is £400,000, divided 
into 10,000 shares of £20 each, and £200,000 consolidated 
stock. At the time of making up, 2,000 shares and all 
the stock had been taken up, and a call of £1 per share 
had been called and paid. Registered office, Britannia Iron 
Works, Trinity Street, Gainsborough, Lincoln. 


Ransomes, Sims, & Jefferies, Limited,—The annual 
return of this Company, made up to April 28th, 1892, 
was filed on the 3rd ult. The nominal capital is £500,000, 
in £100 shares, 3,075 shares have been taken up, of which 
2,185 have had the full amount called, and 890 shares have 
had £50 per share called, resulting in the payment of 
£268,000. Registered office, Orwell Works, John Street, 
Ipswich. 

Southampton Electric Light and Power Company, 
Limited,—The annual return of this company, made up to 
the 6th inst., was filed on the 11th inst. The nominal 
capital is £30,000 divided into 4,000 preference and 2,000 
ordinary shares of £5 each. Ten preference and 688 
ordinary shares have been taken up and the full amount 
called. The calls paid amount to £3,364 and unpaid to 
£126. Registered office, 23, High Street, Southampton. 


West India and Panama Telegraph Company, 
Limited.—The annual return of this company, made up to 
the 31st ult., was filed onthe 8th inst. The nominal capital 
is £2,445,630, divided into 200,000 ordinary, 34,563 first 
preference, and 10,000 second preference shares of £10 
each ; 88,321 ordinary, all the first preference, and 4,669 
second preference shares have been taken up, and the full 
amounts called. The calls paid amount to £1,275,530. 
Registered office, Dashwood House, Old Broad Street, E.C. 


Islington and General Electric Supply, Limited,— 
The capital of this company has been raised from £900 to 
£250,000 by the creation of 49,820 shares of £5 each. 
(Filed on the 21st ult.) 


Veale and Company, Limited,—The registered office of 
this company is situate at Menacuddle Street, St. Austell, 
Cornwall (filed on the 3rd inst.) 


Electric and General Investment Company, Limited. 
—At extraordinary general meetings of this company, con- 
vened and held at 1 and 2, (treat Winchester Street, London, 
E.C., on the 11th and 26th ult. respectively, the following 
special resolution was duly passed and confirmed :—* That 
the new regulations submitted to and approved by the meet- 
ing, and intituled ‘ Articles of Association of the Electric 
and General Investment Company, Limited,’ and for the 
purpose of identification subscribed by the chairman thereof 
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be and they are hereby adopted as the regulations of the 
company to the exclusion of, and in substitution for, all the 
existing regulations of the company.” (Filed on the 1st 
inst.) Registered office, 1 and 2, Great Winchester Street, 


Anders, Elliot and Chetham-Strode, Limited.—At an 
extraordinary general meeting of this company, held at 10, 
Bush Lane, Cannon Street, E.C., on May 31st, 1892, the fol- 
lowing extraordinary resolutions were duly :—1. That it 
has been proved to the satisfaction of this meeting that the 
company cannot, by reason of its liabilities, continue its 
business, and that it is advisable to wind up the same 
voluntarily. 2. That Francis Henry Ebsworth, of 1, 
Arthur Street East, in the City of London, be, and is hereby 
appointed, liquidator of the said company. (Filed on the 
Ist inst.) 

Latimer Clark, Muirhead and Company, Limited.— 
The annual return of this company, made up to the 12th ult., 
was filed on the 20th following. The nominal capital is 
£100,000, in £10 shares. 4,709 shares have been taken up, 
upon each of which the full amounts have been called and 
7 Registered office, 23, Regency Street, Westminster, 


BUSINESS NOTICES, &c. 


Electrical Work on the Thames,—A patent has been 
applied for by Mr. W.S. Sargeant for an electric port, starboard, and 
masthead light in one, fitted with very powerful cut-glass lenses and 

lished reflectors. The illuminating power consists of three incan- 

escent 16 C.P. glow lamps, and two switches control the port and 
starboard lights, and another the masthead light; when the launch is 
at anchor the latter can be used as a riding light. The whole arrange- 
ment is very sightly, and can be switched on at will at any time. It 
has great advantages over the old method of having three separate 
lamps burning oil, which at all times is objectionable, especially on 
board an electric launch, where cleanliness is one of the advan 
claimed for electrical propulsion. On the trial very excellent results 
were obtained, the lights being visible a mile off. Four of these 
lamps are now being made, and they will be used on electric launches. 
One is now fixed on Mr. Andrew Pears’s electric launch, Glowworm, 
which has been thoroughly overhauled and decorated throughout this 
season ; her speed now is 94 miles an hour, which makes her the 
fastest electrically-propelled vessel on, the Thames, with the 
exception of the Metadel, which was designed and moulded by 
Mr. W. 8S. Sargeant for the Delta Metal Company, she being 
built of delta metal. The electrical power on this boat consists 
of 40 E.P.S. accumulators, 19 plate T type, and one of Messrs. 
Immisch’s motors (6-inch), rotating at 650 revolutions per minute. 
The electrical arrangements differ from those: in other elec- 
tric launches, and give more accommodation for passengers. Her 
dimensions are as follows:—Length over all, 35 feet; beam, 5 feet 
8inches ; depth, 2 feet 3 inches ; draught aft, 16 inches ; displacement, 
3} tons. She was let to the Thames Conservancy last year to kee 
the course clear at Henley Regatta, and is the fastest electric launc 
on the Thames, doing 10 miles an hour. She has no cabin, and some- 
what resembles a torpedo boat. The sister boat to her was the 
Myionu, built of steel, for Captain Homfray, of the Horse Guards, and 
was also designed and moulded by Mr. W. 8S. Sargeant, who is now 
laying down at the works at Twickenham four electric launches and 
two gigs, alsoa steam launch for passenger service, 70 feet in length 
with 11 feet beam, fitted with compound surface condensing engines. 
She will be built of bright teak throughout. 


The Electric Light in Deptford.—The adoption of the 
electric light in the outlying townships and suburbs of London is 
growing apace. Probably one of the best lighted districts of London 
from an electrical point of view is that of Brixton. On the occasion 
of a recent visit to Deptford, however, we were pleased to note that 
great progress had been made with this method of lighting in that 
district. Amongst others we noticed that the Old Fountain Hotel, 
Broadway, was being fitted by Mr. W. A. Easter, of Burchell Road, 
Peckham.—The premises of Mr. T. H. Parry, tailor, Broadway, are 
being fitted by Messrs. Wilkins & Co., of Florence Street, New 
Cross, S.E.—The premises of Messrs. Liptons, in the High Street, 
have recently been fitted up with the electric light—The same may 
be said of the premises of Messrs. Wright and Sons, outfitters; 
Messrs. Thomas & Sons, funeral undertakers ; and Messrs. Bland and 
Phillips, drapery and furnishing establishment, all in the High Street. 
—Messrs. Laing, Wharton and Down, of New Bond Street, are also 
ro | up the premises of Mr. Walter Payne, tobacconist, High 

reet. 


The Electric Light in the West End,— Numerous 
installations are at present being carried out in the- West End. 
Messrs. Edmundsons, Limited, Great George Street, Westminster, 
are carrying out an installation at 50, Albemarle Street, Piccadilly, 
—The Planct Electrical Engineering Company, of Victoria Street, 
S.W., are preparing the premises of Messrs. Stallard & Co., wine 
merchants, 4, Albemarle Street, for the electric light.—The contract 


for fitting up the installation in the handsome pile of buildings now 
approaching completion in Piccadilly for the Piccadilly Club, has 
been secured by Messrs. Frank Suter & Co., Berners Street, W.— 
Messrs. Drake and Gorham, of Victoria Street, S.W., are engaged in 
fitting up the Westminster Hospital. 


Country House Lighting.—Woodhatch, Reigate, the 
residence of Mr. T. Burt Heywood, is to be lit throughout with elec- 
tricity, and the contract has been placed with Messrs. Drake and 
Gorham, who are carrying out the work. The power isto be obtained 
from a7-H.P. Otto gas engine, driving an 8-unit dynamo, and arrange- 
iments will be made for driving a pump, if it should be necessary, at 
some future time. This firm is also just completing an installation 
of 280 lights which they are erecting for Captain Penton, M.P., at 
Chalfont Park, Slough. 


Electric Pamping Plant at North Seaton Colliery.— 
Messrs. Ernest Scott and Mountain, Limited, have just completed a 
large electric pumping plant for the North Seaton Colliery to the 
order of Messrs. G. B. & I. E. Forster. These pumps are the largest 
electric pumps that have up to the present been made. The pumps, 
including the generator, were running in the firm’s works on Saturday 
last. They were then working under identically the same conditions 
that they will be in the colliery. 


The Electric Light in Melbourne.—lt will be remem- 
bered that tenders were recently invited for the establishment of a 
central station for the electric lighting of Melbourne, Australia. We 
now learn that the Thomson-Houston International Electric Company 
have secured the contract for the supply of the necessary plant. 
The contract for the cables has been secured by the International 
Okonite Company, Limited, while-the contract for the boilers—four 
in number—has been given to the Babcock and Wilcox Company. 


Société Internationale des Electriciens.—Members 
of this society, of which Mr. R. Aylmer, M.Inst.C.E., is hon. secretary 
and treasurer in this country, are requested to note that the Society’s 
office, which was formerly at 42, Parliament Street, is now at 47, 
Victoria Street, S.W., and that the registered telegraph address is 
“ Leclanché, London.” 


College Electric Lighting.—Mr. Walter Leake, of 30, 
Victoria Buildings, Manchester, and 35 Dame Street, Dublin, has 
been appointed consulting electrical engineer to St. Patrick’s Training 
College, Drumcondra, Dublin. It is intended to adopt the electric 
light throughout the whole of the college premises, an installation of 
about 350 lights being required. 


Tenders accepted—Bristol.—lt will be seen from our 
“ Notes” columns that the tenders accepted for the alternators and 
dyuamos and other accessories of the central electric lighting station 
were as follows :—Siemens Brothers and Company, Limited, alterna- 
tors and dynamos, £11,691. ‘Tinker Brothers, boilers, £7,732. 


Tenders Wanted—Roumania.—The Minister of the 
Posts and Telegraphs of Roumania, at Bucharest, is inviting tenders 
for 1 ton of galvanised iron wire of 1°8 mm. diameter; 24 tons ditto 
of 3 mm. diameter; 5 tons ditto of 4mm. diameter; and 10 tons ditto 
of 5mm. diameter. Tenders are also invited for the supply of 10,000 
large porcelain insulators and 20,000 small ditto. 


Indo-European Telegraph Company.—The company’s 
branch station at East India Avenne, Leadenhall Street, E.C., has 
been removed to 6 and 8, Lime Street Square, E.C., where it is con- 
nected by special wire with the company’s chief office at 18, Old 
Broad Street. 


Sales.—Messrs. Wheatley Kirk, Price and Goulty, as will 
be seen from our advertisement columns, have a small electric light 
installation for sale. The same firm have also a number of engines, 
boilers, and dynamos for disposal. Full particulars of these will be 
found in our advertisement pages. 


Lacombe and Company.—lIn order to meet the further 
‘development of Messrs. Lacombe & Co.’s business, a limited company 
has been formed to take over their works and plant at Levallois- 
Perret, near Paris. 


CITY NOTES. 


The Western Counties and South Wales Telephone 
Company, Limited. 


On Tuesday afternoon an extraordinary general meeting of the above 
company was held at Bristol to consider resolutions for the amalga- 
mation of the company with the National Telephone Company, 
Limited. Mr. C. Nash, chairman of directors, presided, over a large 
attendance of shareholders. 

Mr. H. F. Lewis (general manager and secretary) read the con- 
vening notice. 

The moved— 

“ That the agreement submitted to this meeting, and expressed to 
be made between this company and the National Telephone Company, 
Limited, for the amalgamation of the two companies by a transfer 
of the business and property of this company (with certain excep- 
tions) to the National Telephone Company, Limited, be, and the 
same is, hereby approved.” 

One reason, he said, why it was most important that the company 
should be united to the National was, that they might have joint 
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action. Joint action was desirable, among other things, in dealing 
with the Post Office, and in connection with the extensive changes 
that were now being introduced in telephone matters. They were on 
the eve, probably, of a revolution in telephone work. -The directors 
had made the best terms they could with the National, and they were 
unanimously of opinion that the shareholders would be doing right 
in confirming the provisional arrangement which had been made, and 
in this they were glad to k iow the great bulk of the shareholders 

. Ithad been pointed out that 6 per cent., which was the 
dividend now payable on the National Company’s stock, would yield 
£1 13s. 4d. per cent. upon their company’s shares if the proposed 
arrangement were carried out. This was more than they bad paid 
up to the present time, and it was certainly more than they could 
expect to earn if the company went on independently. He reiterated 
that it was more than they could expect to earn if the companies 
continued independently. 

Mr. Mark WHItTwILt seconded the resolution. 

Mr. GrorcE Waltz referred to the letter which members of the 
Bristol Stock Exchange addressed to the directors, expressing their 
opinion that there was no reason why the undertaking should be sold 
except upon proper terms. After lengthy remarks, he moved the 
adjournment of the meeting for three weeks, to enable the directors 
to further consider their position. 

Mr. McKnieur (Liverpool) seconded the amendment, and ex- 
pressed the opinion that before any terms were discussed with the 
National Company, ordinary shareholders ought to have had the 
option of finding the money necessary to carry on the business. 

Mr. J. G. Srroup supported the amendment. 

Mr. James Insxrp, the company’s solicitor, referred to the agree- 
ment in existence between the two companies, and said that it ‘con- 
tained a provision not only that the company should not enter into 
an arrangement with the Post Office, or any public department of the 
Government, without the sanction of. the National Company, but, 
further, that whatever compensation was received should be divided 
between the. companies in sucb a manner as arbitrators should settle. 
In other cases the amalgamations had been with large companies— 
not, as some shareholders might think, with small ones. This matter 
had not been rushed ; the directors had been attending to it for a long 
time. 

Mr. R. Cory (Cardiff), one of the directors, defended the action of 
the board. : 

Replying to a question, 
The Genera ManaGer said that nothing less than £100,000 or 
ane would be of use to the company, considering its future 
Bs amendment was carried by a large majority, on a show of 
nds, 

Mr. Inskrp (to the chairman): You must have the proceedings 
regular; there are some gentlemen who are not entitled to vote, and 
the only thing you can do is to take a poll. 

The Cuatrman, after a brief consultation with other directors, said 
he thought they must take a poll. They could not ignore the fact that 
a large number of shareholders had expressed their approval of the 
course the directors had taken, and although a good many hands had 
been held up for the amendment that afternoon, they represented a 
comparatively small amount of capital. 

Mr. Insxtp added that unless the matters were completed by the 
1st of August, the agreement would fall to the ground. Therefore 
Mr, White’s motion of adjournment, although in that form, was 
something like a motion in the House of Commons to adjourn a Bill 
for six months. It was equivalent to upsetting the entire proposal, 
and therefore it appeared to him that the chairman was quite in order 
in taking a poll. 

Mr. Wurre said he had intended asking the directors to receive a 
certain number of shareholders to discuss various questions during 
the period of adjournment. 

= directors consulted in private for a few minutes. On their 
return, 

Mr. Inskip communicated the decision, which was that the chair- 
man should take a poll at once upon the motion for adjournment. 
He’'saw no reason why the chairman should not forthwith take the 
poll, and assuming that it disposed of the motion for adjournment, 

e understood the directors would not seek that day to conclude the 
resolutions for confirming the agreement, but that they would keep 
the poll open for a reasonable time to give the shareholders an 
opportunity of voting. 

Mr. WuirE said he should test the legality of that course, and he 
ee that those who supported him should leave the meeting 
with him. 

These gentlemen having withdrawn, a poll was taken, and the 
motion for adjournment was declared lost, 87,285 votes being recorded 
against it. 

Mr. Inskrp said the gentlemen who had withdrawn represented 
about 3,000 shares. 

A resolution was unanimously adopted for the winding up of the 
company voluntarily, Mr. T. A. Welton, of London, being appointed 
liquidator, and authorised te carry the agreement into effect, to re- 
ceive the shares agreed to be allotted, with the cash payable there- 
under, and to distribute the same among the members of the com- 
pany. 

A vote of thanks to the chairman for presiding concluded the 
meeting. 


The West Coast of America Telegraph Company, 
Limited, 
Tux directors report that the gross income of the company for the 


year ending December 31st, 1891, as shown in the balance-sheet and . 


revenue aceount, was £35,624 16s. 5d., inst £65,323 16s. 4d. for 


the year ending December 31st, 1890." Adding £2,195 12s. 11d, 


brought forward from the previous year makes a total of £37,820 
9s. 4d., and deducting from this the debenture interest and all other 
charges, there remains the sum of £1,413 9s. 9d. to be carried for- 
ward. During the revolution in Chili, four sections of the company’s 
cables, extending from Mollendo to Caldera, were cut by the Chilian 
war vessels; these cables were repaired after about two months’ in- 
terruption. The southern section, Valparaiso to Serena, was closed 
for public traffic by order of the Government for nearly six months, 
and 1t was not until September 1st last that communication was com- 
pletely restored over the company’s system. The negotiations 
mentioned in the last report have been brought to a satisfactory 
termination, and a land line is already in course of construction 
between Buenos Ayres and Valparaiso, which will connect the com- 

ny’s system with those of the Western and Brazilian, the Brazilian 

ubmarine, and the Eastern Telegraph Companies, and thus meet 
the competition of the Central and South American Telegraph Com- 

ny. ‘The directors extremely regret the death, on February 19th 
last, of their late esteemed chairman, Mr. Alfred Marshall, by whom 
the above negotiations had, up to that date, been chiefly conducted 
on behalf of the company. Sir John Pender, K.C.M.G., who has 
taken active part in bringing about the arrangement above alluded 
to, will, it is understood, continue to give his valuable support as 
chairman of the new connecting company. Mr. J. Denison Pender, 
a director of the Brazilian Submarine and other telegraph companies, 
has kindly consented to join the board and to occupy the chair of 
the company, and will accordingly be proposed for election at the 
general meeting of the shareholders now called. This accession of 
strength and the amicable working arrangements with the Brazilian 
companies open up a fair prospect for the future of the West Coast 
Company. Mr. Henry Roberts and Mr. Frederick Walters are the 
directors retiring by rotation; both are eligible and offer themselves 
for re-election. The auditor, Mr. J. Weise, of the firm of Messrs. 
Turquand, Youngs, Weise, Bishop & Clarke, retires, but in conse- 
quence of the uncertainty of his health, does not seek re-election. 
Mr. John Francis Clarke, however, a member of the same firm, offers 
himself to the shareholders for election. 


The following is a list of the cables and land lines belonging to the 
company :— 


Nautical miles, 
CaBLEs, Valparaiso to Serena... 21903 
Serena » Caldera ... 21534 
Caldera » Antofagasta 229C0 
Antofagasta ,, Iquique ...  250°50 
Arica » Mollendo... 14642 
Mollendo  610°08 
Lanp Lines. Chorrillos ,, Lima... ae 1100 
Lima os 7:00 
Valparaiso ,, Santiago... .. 10600 
1,822°72 


St. James’s and Pall Mall Electric Company.—A 
meeting of the holders of founders’ shares in this company was held 
on Wednesday last at Winchester House. Our representative was 
refused admission, the proceedings being private. 

The following notice appeared in Wednesday's Financial Times 
regarding this meeting :—‘ With reference to the circular issued to 
the founders’ shareholders, and signed by Messrs. Fry, Sturdy, 
Kitchin and Francis, the directors of this company state that the 
proposed meeting has been called without consultation with them, 
and that the statements in the circular are ex parte and must be 
taken as such.” 


Eastbourne Electric Lighting Company, Limited.— 
In sketching the history of electric lighting in Eastbourne, at the 
meeting of the Eastbourne Electric Light Company held last Monday, 
the chairman (Alderman G. Boulton) mentioned that the earnings of 
the company in 1886 to September were £679, in 1887 £2,263, in 1888 
£3,529, in 1889 £4,053, and in 18:0 £4,539. The company proposed 
to reduce the price from 10d. to 9d. per unit. The report of the 
year’s working, which was considered very satisfactory, was adopted. 


The Eastern and South African Telegraph Company. 
—The directors of this company notify that the coupons due July 
1st next on their 5 per cent. mortgage debentures will be paid on 
and after that date, at the banking house of Messrs. Barclay, Bevan 
and Co., 54, Lombard Street, E.C. Coupons should be left at the 
bank three clear days for examination. 


The Vaughan-Sherrin Electrical Engineering Com- 
pany, Limited.—At meetings of this company, held on May 19th 
and June 10th, it was resolved that the company be wound up 
voluntarily. Septimus Hedges, of 15, George Street, Mansion House, 
E.C., was appointed liquidator for the purposes of such winding up. 


National Telephone Company, Limited,—The direc- 
tors have resolved to recommend dividends for the last half-year at 
the rate of 6 per cent. per annum on thie preference shares ; and 7 per 
cent. per annum on the ordinary shares. 


TRAFFIC RECEIPTS. 


The Western and Brazilian Telegraph Company, Limited. The receipts for th 
week ending June 17th, after deducting 17 per cent. of the gros 
recei payable to the London Platino-braszilian Telegraph Compan 

amounted to £2,578, 


; 
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a SHARE LIST OF ELECTRICAL COMPANIES. 
| er | Closing | losing | Busiziess done 
Present or Quotation, | 
| Heme, Share. | June 16th, | June 
4 p. Deb, Regd. and to Bearer | 100 | | 
1,300, Anglo-American Telegraph salted ove Stock 48 — 49 48 — 49 
2,849,510, Do. do. Deferred 113 118 10, 
130,000 | Brazilian Submarine Telegra | 20° | 103108 108 | 108 
75,0002 | Do. do. 5 p.c., 2nd Series, repayable in J une, 1906... 100 — 105 —109 105 —109 — | 
77,978 Brush Electrical Engineering Ordinary, Nos. 1 to 63,416 ... 3 | 34 2— 3% 
69,996 | Do. do. Non cum. 6 p. Preference, Nos. 1 te 2 2 
40,000 | Chili Telephone, Limited, Nos. 1 to 40,000... 5 44 44 | 
50,000 | City and South London Railway, Nos. 1 to 50,000 . 10 2h— 34 24— 34 aint Vinson 
30,152 | City of London Elec. Lighting Co., Ltd., Ord. 40,001-70,152, #4 paid 10 9¥— 10f | 10}— 103 | 10$ | 10% 
$7,716,000 | Commercial Cable, Capital Stock |... | S200 155 —160xd| 155 —160xd___... eos 
224.850 Consolidated Telephone Construction and Maintenance, Limited .. 14/- 4— 4— fxd. 
20,000 | Crom & Co., Ltd, Pref. Shares, Nos. 1 to 20,000 5 5t— 52 6 
16,000 | Cuba Telegraph, Limi ll — 12 11 — 12 
6,000 Do. ‘10 164— 17 174 
12,931 | Direct Spanish ted, only paid) 5 3i— 3 3i— 32 
6,000 Do. do. 0 p.c. Preference we. . 5 9 —10 9—10 | 
60,710 Direct United States Cable, 20 114— 11? | 
400,000 | Eastern Telegraph, Limited, Nos. 10 400,000, 10 15 M4g— 15 
70,000 Do. 6 p.c. Preference .. 10 154— 153 154— 153° 
200,0007 Do. 5 p.c. Debs. (1879 issue), ‘repay. " August, 1899 100 107 —110 107 —110 |... as 
1,200,0007 Do. 4 p.c. Mortgage Debenture Stock phd Stock 108 —111 ap 
y Eastern Extension, Australasia and Chine Teleges h, Limited 10 15 — 15} 15—15, 15% | 15.4 
78,3001 { Do. 5p.c. (Aus. Gov. Sub.), Deb., sod can. 4396 } 100 103 —106 103 —106 
276,2007| Do. do. Bearer Nos. 1050—3,975 and 4,327—6,400 aie 100 . 103 —106 103 —106 | 
Do 4 Debenture Stock Stock |- 108 —111 108 |... 
Eastern and South African Telegra) p. c. Mo } ind | 
135,000! { redeem, ann. dra Registered Nos. 1 to 2,343 100 
180,4007 | Do. do. do. to bearer, Nos. 2,344 to 5,500 ibn 102 —105 102 —105 - eee 
201,6007 Do. do. c. Mort. Debs. Nos. 1 to 2016, red. 1909 100 101 —104 102 —105. 
45,000 | Electric Limited, Nos. 101 to 45,100... 10 6 | & 58 
19,900 |*Electricit pplyc 0. of Spain, Nos. 101 to 20,000 ... id 5 eee * eee eee | 
66,750 Elmore’s Prone tent Copper Depositing Co. Ltd, Nos. 1 t066,750 2 1j— 14 1g— 16 
70,000 | Elmore’s Patent Copper Depositing, Limited. "Nos. 1 to 70,000... 2 | 2% 2g— 26 | 2g 
67,385 | Elmore’s Wire Mfg., Ltd., os. 1 to 67,385, issued at 1 p.m., all pd, 1§ 
20,000 | Fowler-Waring Cables, Nos. 301 to (£4 10s. only paid) | 
180, Globe Telegraph and Trust, Limited ... 10 | 103-104 | 103 103 10,3, 
180,04 Do. do. 6 p. c. Preference 10 | 154— 15 154— 158 15} 153 
150, 000 | | Northern Tel. of 10 194 | _18{— 194 19 | 183 
220,002. 5 p. c. Debs. (issue ‘of 1883) 106 —109 
12,1347 and Batley, Ltd., Ordinary, Nos. 4667 to 14,000 10 8} 83 
9,6007 | Do. 7 p.'c. Cumulative Preference, Nos. 2 667 to 8,000 10 94— 104 
41,600 | India-Rubber, Gutta Percha and Bob 100 Works, Limited . $10 194— 204 20 — 21 204 20} 
0007 Do. 100 104 —106 104 —106 
17,000 | Indo-European Telegra’ oe oe | 25 40 — 42 40 — 42 41} ~ 
11,334 Ord 22,667 to 34,000... 10 34— 44 3h— 44 
11,334 do. — Nos. to 10 8— 9 ose 
30,000 #Liverpod Electric Supply, £3 5 3 34 34 
10,000 5 | 5k 4g 
| London Telograpy Limited 10 6— 7 6— 7 ove 
100,0002 Do. 6 p.c. Debentures... 100 106 —109 106 —109 es ‘i 
49,900 |*Metropolitan Electric Supply, Ltd., Nos. 6,101 to 50,000 (£9 paid) 10 74 7 
447,234 | National Telephone, Limited, Nos. 1. to 498,984... 5 5 4g— 5} 4 
15,000 Do. 6p.c.Cum., 1st Preference ... 10 134— 133 134— 13% pa 
15,000 Do. 6. p.c. Cum. 2nd Preference ... tt 10 124— 13 124— 13 vee ove 
420,0007 Do. 44 p.c. Deb. Stock Prov. Certs. fully paid aa .. | 108—110 | 109-111 | 110 | 109 
250,000/ Do. (issued at 5 p.m., all paid) lot —106 | 105—108 |... 
6,318 | Notting Hill Electric Lighting Company, Limited, £8 paid _.. 10 i= & 4— 5 | we on 
220,000 Oriental Telephone, Ltd., Nos. 80,001 to 300,000 (11s. only paid) 1 — v5 — 5 an 
9,000 | Reuter’s Limited .. 8 64— 74xd 64— 74xd a |. OM 
18,680 | St. James’s & Pall Mall Electric Light Co., Ltd., Ord., 101—18,780 5 8 9 8i— 8% coe | 
20,000 Do. do. 7 per cent. pret, Nos. 20,081 to 40,080 5 7i— 8 7#— 8 we | 
3,381 | Submarine Cables Trust ove ove ov ao Cert. 115 —120 115 —120 ooo 
78,949 | Swan United Electric Light, Limited ..  — (£34 only paid) 5 3h— 4 3i— 3 33 eos 
37,350 | Telegraph eee and Maintenan ce, Limited ae jee a 12 44 — 46 44 — 46 46 45 
150,0007 Do do. 5 p. c. Bonds, red. 1894 100 103 —106 103 —106 Saag: reas 
y United River Plate Telephone, Limited 5 1g— 24 24 
146,370 Do. c. Debenture Stock | Stock — 95 85 — 95 ove 
15,609 West Afican Telegraph, Limite, 08. 7,501 t0 23,109... | 10 7— 8 7— 8 ove 
271,400/ 5 p. c. Debentures oe | 99 —102 99 —102 
30,000 | Wet Const of Amerie Limited ... 10 34— 45 34— 44 33 
150,0007 Do. do. c. Debs., 1902 | 100 104 —108 104 —108 
67,007 | Western and Braslan | 15 93— 94 94 9 
30,364 Do. 5 p.c.Oum. Preferred 7 6 — 64 6 — 64 | 
30,364 Do. 5 p.c. Deferred ... | 7. 3— 34 22— 3h 34 23 
189,7007 Do. do. do. 6 p. c. Debentures “ A,” 1910 tee 100 105 —108 105 —108 iat cee 
237, 2002 Do. Mort. Debs., “B” of ’80,red. Feb.,1910 100 105 —108 105 —108 1064 ae 
88,321 | West India and Batama Telogept li— 14 14 
34,563 Do. 6 p.c. 1st Preference... 10 93— 10} 10 
Do. do do. 6p.c.2nd Preference ..., 10 8— 9 82 
Do. do. 5 per cent debentures (1917) No. 1 to 1,000 100 104 —108 105 —109 ae ove 
#1536,000, Union of U.S. Tel., 7 p.c. 1st (Building) Bonds | $1,000 118 —122 118 —122 ove 
do. 6 p. c. Sterling oe 10) 100 —103 100 —103 ooo” ove 
Electric Supply Corp., Orde Nos. 101 to 42.953. 5 62 62 64 
* Subject to Founders’ Shares. + Quotations on Liverpool Stock Exchange. 
PROCURABLE ~4 OF SECURITIES NOT OFFICIALLY QUOTED:—Blackpool Electric Tramway Company, Limited, £10 (£64 paid 
‘78.—Electri Investment, shares of £5 (£1 paid), 2}—3}.—Fouanders’. — 200—225.—Elmore Porcign and Colonial Copper, Founders 
: ares, 6j—7 af Sims-Edison Torpedo Company, shares £20 (fully paid), 20—204.—Founders’ shares, 10—20.—Halifax and Bermuda Cable 
#4 Be per cent. onds 80—90.—House to House Company (£5 paid) 2}—34. ily and Knightsbridge Electric Lighting Company, Limited, Ordinary 
Shares £5 (fully paid), , 1st Preference Cumulative 6 per cent., £5 Electric Supply Bh £5 paid), 
ic Supply Company, pope een Anne’s 


Manchester, Edison and Swan Company. (£1 paid), 
hi and 0—4.—Do. 4} per cent. preference 10 (fully paid), Debentures; 108—4. 


Heating, Deferred £10 
Rawson Ordinary of a), ra Preference (fully paid), Car (£10 paid), 1g—1§. 
Bans Rate or Discount,—2 per cent, (April 28th, 1992), 
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PROCEEDINGS OF SOCIETIES. 


Institution of Electrical Engineers. 


An ordinary general meeting of the Institution was held at the Insti- 
tution of Civil Engineers, 25, Great George Street, Westminster, on 
Thursday, May 19th, Prof. W. E. Ayrton, F.R.S., President, in the 
chair. 

Dr. J. H. Guapstone resumed the reading of the paper by himself 
and Mr. Walter Hibbert on “The Cause of the Change of Electro- 
motive Force in Secondary Batteries.” 

Discussion. 

Mr. G. H. Ropertson read a joint contribution by Prof. Armstrong 
and himself, who considered that the authors of the paper had failed 
to make out their case. He accepted their results as experimentally 
correct, but did not agree with the interpretation they placed on 
them. The authors claimed that the variation of the electromotive 
force of a battery was due to changes in the strenzth of the acid. 
They did not deny that peroxides occurred, but claimed that these 
had little if any effect. It was well known that the acid cooled 
during discharge, and it seemed difficult to explain this in any other 
way than by dissociation of the acid from the water, the lead sulphate 
being formed by free molecules of H, SO, and not by the dilute acid. 
The amount of peroxide present in a cell at any moment was no 
criterion of the total amount formed, as these compounds were very 
unstable, and, as a fact, oxygen was liberated from the cells under 
certain conditions. In the method of experimenting adopted by the 
authors no precautions were taken to free a plate from peroxide from 


‘a stronger solution, before placing it in a weaker one, and their 


results were thus vitiated. The electromotive forces observed when 
an of peroxide were placed in acids of different strengths he 

ieved to be due to the fact that these plates had supports cf 
metallic lead, in which case the stronger acid would have more action 
on this lead than the weaker acid would. In short, he believed that 
the results obtained by Dr. Gladstone and his colleague were not in- 
consistent with the theory advanced by himself and Mr. Robertson in 
a communication to the Royal Society, that the efficiency of the cell, 
= was greatly affected by the presence of peroxides in the electro- 
yte. 


Mr. Crompton: Dr. Gladstone’s paper is a contribution to the 
science of this subject of the highest possible importance. There is 
no doubt that he has touched upon certain points which we knew cf 
before, but which we have not worked out quantitatively in the 
manner he has worked them out in the paper. So well was the effect 
of the electrolyte being of varying strength at different periods of 
discharge and at different parts of the cell known to Mr. Howell and 
myself six years ago, that we actually took out a patent to introduce 
artificial means for circulation to counteract its effect, and in order 
to equalise the strength of the acid throughout the cell. Although we 
found the use of artificial agitation to produce this effect was hardly 
practicable, we did then note the effect which has been touched upon 
in this paper, and which has been of very considerable service in the 
use of accumulators, and that is the effect which is touched on on 
page 10, where a table is given of the resistance «f sulphuric acid 
cells. That 30 per cent. answers, I believe, to the figure we obtained 
of 1,245 to 1,260 specific gravity when the resistance of the elec- 
trolyte isata minimum. We utilised that effect in order to make 
the electrolyte self-regulating as regards its density. If you draw 
that table in the form of a curve you will see that point 30, which 
answers to 1,240 to 1,260 in gravity, is at the bottom of the curve, 
which slopes upwards in both directions. It is evident that any in- 
crease or decrease of specific gravity will bave the same effect of 
increasing the resistance cf the electrolyte, and a little thought will 
show that that property of the acid is of the highest importance, as 
any change in specific gravity will have the tendency of producing 
the effect of decreasing or increasing the action at that particular 
point. I, and those working with me, have attempted to do a con- 
siderable amount of work, of quantitative work, in connection with 
accumulators ; but I must say, although we hail the results obtained 
by such workers as Dr. Gladstone, Prof. Ayrton, Mr. Robertson and 
others, as of the greatest interest to us, yet we look on those results 
with a certain amount of suspicion. I fully admit that Dr. 
Gladstone has done a great deal to prove his case, but still 
the actions in an accumulator cell are so very complicated 
and so very difficult to follow that I should hesitate to accept 
these facts as proved until they had stood the test of 
a@ much longer series of experiments and under wider conditions 
than those detailed in the paper. - I know that many results we ap- 
peared to arrive at after experiments on small cells, have been abso- 
lutely contradicted by subsequent experiments with bigger plates and 

r cells, For that reason I am one of those who believe that no 
quantitative experiments are of the least value until they have ex- 
tended over some years, and that is the reason why we have steadily 
gone on with it for six or seven years, and I believe that is the reason 
why we have obtained results in some sense satisfactory. Mr. Clauss, 


Mr. Howell and myself have been for six or seven years at this job. 


Our first idea was to determine this question as to the equalisation of 
the strength of acid which we know so greatly affected the E.M.F. 
We could not introduce any means of artificial agitation, and it there- 
fore became necessary to so proportion the spaces between the plates, 
that we gave the greatest freedom to circulation. After very long 
quantitative experiments, we have arrived at a figure of something 
like between 65 and 70 per cent. of the total space occupied by plates 
and electrolyte together, must be occupied by the electrolyte outside 
the plates. That does not take into consideration the electrolyte that 
has soaked into the porous interstices of the plates themselves. The 


“next point to determine was to what degree of porosity we could 


allow our plates to be made, so that we might get each individual 
crystal or molecule, of which the plate is composed, to be freely 
bathed by the electrolyte ; and this has been the longest job of all. 
It is evident, as you increase the porosity, as you increase the large- 
ness of the crystals, so do you weaken them mechanically; they are 
more likely to be broken by mechanical concussion. But the fact 
does remain that the weaker the plates are mechanically up to a cer- 
tain point, the stronger they are chemically. The fact is that they 
can then, these very porous plates, made of such large crystals, have 
these crystals freely bathed by the electrolyte; in other words, a 
much freer circulation through them than through the plates of a 
condenser, tends so greatly to the increase of the life of the plates, 
that we have arrived at the remarkable results you know of in the 
Howell form of accumulator. After many years we have fixed ona 
size of crystal which has given fairly good results. We have long 
known of the increase of E.M.F. due to the increase of the strength of 
the electrolyte, and we have long used an electrolyte stronger than other 
people, but this is so little known by the world generally that at a recent 
trial a great many scientific witnesses would not believe thata ceil which 
was giving 2°08 volts was in practice nearly fully charged, whereas we 
knew that that was the case. It was evident that those gentlemen 
had no knowledge of the fact that 2°08 volts was the proper strength 
for a cell on open circuit; even when very nearly discharged it will 
remount to 2:08 if the strength of the electrolyte be between 1,240 
and 1,250. The whole of my experiments have been carried out with 
one form of cell; that is to say, cells consisting of plates formed 
originally from pure lead crystals which have been formed electrically 
into peroxide plates and spongy lead. Our spongy lead is very 
spongy on the negative side, and it was of great importance to us to 
know at what strength of electrolyte these delicate crystals of spongy 
lead would be attacked by the electrolyte itself. With regard to that 
question, if observations were taken at ordinary temperatures, that is 
under 75° Fah., we found that the electrolyte reached 1,250 or 1,260. 
It was very important for us to obtain this knowledge; and that is 
the figure we arrived at. There is one fact I should lke Dr. Glad- 
stone to notice in his reply ; he has not touched upon it in the paper. 
I wonder if he will be able to account for the very curious fact that 
in all the cells I have experimented with there is always a slight rise 
of E.M.F. after the first rapid fall shortly after the commencement 
of discharge. First, there is a very rapid fall, say from 2°08 down to 
2°01, and then it will rise again to 2°02, almost to 2°03, and gradually 
fall again, and it is very difficult to account for that 1ise. 1t may be 
possible to account for it by a redistribution of the strengths of the 
electrolyte to the plates, but I must say I have not been able to do it 
during the time I have been sitting here to-day. The paper is full 
of valuable matter which really has to be worked over in the labora- 
tory; the experiments have to be followed out a second time, and I 
fully intend to do that, and I hope to discuss this subject at a 
future meeting, either when Dr. Gladstone favours us with a 
further paper, or we ourselves may bring up a paper on the 
subject; but this is one of those papers which are distinctly 
valuable to the Institution from every point of view. I wish 
to call attention to a foreign contribution to this subject which 
those of you who have not read it ought to read That is 
a paper contributed to the LElektrotechnische Zeitschrift of January 
8th of this year by Dr. Kriigel, in which he points out the cause of 
that bugbear of all accumulator users, the self-discharge of negative 
plates under certain conditions, and I think hé has proved his case 
in attributing it entirely to metallic impurities originally present in 
the electrolyte. The reason why this effect has eluded all us English 
observers so long is, that we have never attempted to take out an 
electrolyte to test for these impurities at the right time. As a 
matter of fact, up to a very late period vf the discharge the greater 
proportion of those impurities still remain on the lead plate, and it 
is only at a particular moment, almost the moment of reversal, that 
you get them in solution, and are able to detect them, and I believe 
that is the reason why we have failed to notice them. There is no 
doubt that Dr. Kriigel’s experiments were of a very practical nature, 
as they extended over an enormous number of batteries belonging to 
the Tudor Company of Germany, and they have a great value. That 
self discharge is half the trouble we have to deal with in accumu- 
lators. For mavy years we could not make out why so many cells in 
a battery were what we called sick. You started with what you 
thought was a full battery, and found a certain number in perfect 
order, but that a certain number had hardly any capacity, and were 
immediately reversed by the action of the other cells with very 
disastrous results to the positive plates. In that case the real 
offender is the self-discharge of those negative plates. This has never 
been shown before, and I think great credit is due to German 
physicists for having shown us the cause of this difficulty. 

Mr. Smirx: This nice, simple theory, that Dr. Gladstone has put 
forward, has such a fascination that one does not like to differ from 
it. But when the authors themselves start by taking certain modifi- 
cations produced by the alteration in density, we can go a little 
further. The first point I wish to call attention tois this: In our 
Edinburgh paper we called attention to the fact that in rest the 
potential difference rises when you commence a discharge. Not only 
does it rise the first time you complete the discharge, but charging 
up again you get the same effect to a lesser extent. Another 
point is the decay of the positive grid. That, I think, is not due 
to the formation of that sub-sulphate that Dr. Gladstone men- 
tions, but you must look for the cause of it to the negative plate. ~ 
The effcct of rest we showed was the same as if you removed 
part of the lead plate out of the battery, and so diminished the 
capacity through the lead plate sulphating owing to local action. 
Now in practice you get rid of that sulphating; one has to overcharge 
the cells considerably, and continually, and this continual overcharge 
of the positive plate bites further and further into the grid, and 
forms in the grid the Planté effect. If, as Dr. Gladstone points out, 
there is a considerable amount of local action on the positive grid at 


in 
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the end of charge during rest, should there not be a great deal more 
during the charge itself when the sulphuric acid is of great density 
there and is forming a short-circuited battery? Another point. They 
say: “The rate of weakening cf the acid is therefore a constantly 
increasing one, and may finally become so rapid that the acid strength 
of the liquid against the working surfaces of the plates is very low or 
about nil. In such a case we may expect the formation of a sub- 
stance which gives the analysis which follows. Now, if you force the 
discharge beyond this point continually, charge after charge, you get 
a certain amount at the bottom of the cells. One would expect from 
what the authors say, that matter to consist of this. It does not. It 
gives an analysis which would be accounted for by a formula thus: 
PbO, Pb SO,, one molecule of peroxide and one molecule of ordinary 
sulphate. Funnily enough, this very nearly agrees with the analysis 
of discharge of the positive plate, and that in itself will account for 
the fact that we have to use a much larger positive plate than one 
would think, that when the positive plate is discharged to this 
formula, then the peroxide will no longer hold together, but will drop 
out of the plates. Next, local action takes place at the end of a dis- 
charge, when the acid is weak, much more rapidly than at the end cf 
a charge, when the acid is strong, end takes place at a different point. 
Local action at the end of a discharge, if you allow rest whilst dis- 
charging, the effect is to increase the time of the next charge. 
Allowing the rest charging the effect is to diminish the capacity. Dr. 
Gladstone mentions the fact that on trying to calculate the E.M.F. 
from thermo-chemical data he did not get results which agreed with 
his experiments. Now, we showed, and Prof. Duncan also showed, 
that there was a distinct cooling of the cell during discharge—we 
cannot account for it—as if the energy required to separate the sul- 
phuric acid frcm the solution was derived from the outside as heat. 
Now, if that is so, Dr. Gladstone should find by experiment an E.M.F. 
somewhat higher than by calculations. I do not know if that is the 


case. 

Mr. J. Swrxpurve: It is a little bit discouraging to talk about 
secondary batteries in such close proximity to Mr. Mordey. A little 
while ago he told us the great advantage of alternating currents was 
that you could not put secondary batteries on them; now he has come 
to the conclusion that the worst thing about secondary batteries is, 
that you cannot be sure of getting them always equally bad. Re- 
ferring to Dr. Gladstone’s theory that the variations of E.M.F. are 
due to the liberated acid in the coatings, I would like to say, as a 
matter of personal justice to myself, that the variation of E.M.F. due 
to that cause was pointed out by me in 1883 in a little book on elec- 
trical units. Referring to temperature coefficient, I cannot help 
thinking there is a little confusion about what Dr. Gladstone calls 
the Thomson law. Sir William Thomson’s—Lord Kelvin’s—law that 
the E.M.F. ought to be got directly from thermo-chemical data is 
wrong. It was pointed out by Helmholtz in 1882 that there 
was a second term, the temperature coefficient to be considered. 
The particular case taken by Sir William Thomson, the Daniell 
cell, has no temperature coefficient. Without you have the tem- 
perature coefficient you cannot calculate; you must know the 
temperature coefficient as well as the E.M.F. of that cell. It was 
pointed out by me theoretically that a secondary battery ought to 
cool on discharge, and I think Messrs. Ayrton, Lamb and Smith, 
found out that it did so very shortly afterwards. Mr Crompton re- 
ferred to the curious rise on discharge. I understand he first got a 
sudden fall, then a slight rise, and then a fall. I suggest the sudden 
fall is due either to the acid or to Messrs. Robertson and Armstrong’s 
per-sulphuric acid or hydrated oxide. But I will get out of that for 
a moment. Then you come to the time when the resistance of the 
cell is altering, and I believe the rise is due to the resistance of tLe 
cell falling and not to the E.M.F. increasing. 

Mr. Crompron: A rise of E.M.F., not of currrent. 

Mr. SwinsurneE: But a rise of E.M.F. while taking current. I 
think that would be due to fall of resistance. I do not want to go 
into personal matters too much, but the question of self-discharge 
was brought before the Society by me in 1886, when I pointed out 
that the least impurities in the acids, anything that could settle on 
lead would settle on iead, and would give rise to local action. I think 
Mr. Crompton overlooked that. At one time I thought I was an 
authority on secondary batteries; now I know I am not. Mr. 
Crompton has told me so. I do not want to tell tales out of school; 
but a little while ago I was electrician to Mr. Crompton’s firm. Mr. 
Crompton gave me a Crompton-Howell battery to test. 

Mr. Crompton: That was six years ago. 

Mr. SwixsurnE: I tried to find some efficiency in that battery, and 
I could not find even what a chemist would call a trace of efficiency. 
One day Mr. Crompton came into my office to ask about the test. I 
told him the sad results of my experiments. He went out sadly ; 
but before going, he said: “ Swinburne, you are a good fellow, and I 
don’t want to say anything to hurt your feelings, but you know as 
little about batteries as Ayrton !” 

Mr. Crompron. That was six years ago. 

Mr. W. Hispert: In the paper, the section which deals with the 
relation of thermo-chemical values, and the E.M.Fs. that correspond 
to them, is avowedly and prefetsedly abbreviated. It is said that the 
matter will be postponed for further consideration. But there are two 
points in which it is shown that the calculated values agree with the 
ubserved ones very well. At the top of the curve—that is to say, 
when the plates are in pure H, SO,—the calculated value is’ some- 
thing like 2602 volts, whilst the observed is 2°607, a discrepancy 
between them cf something like one-fifth of a volt; and considering 
the difficulty of getting plates really in contact with the strength of 
acid supposed to be there, that was an extremely good agreement. 
It was fur that reason, because cf the statedly imperfect nature of the 
consideration, that no reference was made to the experiments of 
Duncan and Wiegand, but they were not overlooked, aud the hypo- 
thetical conclusion that the discrepancy between observed and calcu- 
sated values at other points than beginning and end would -lead to 


other results was quite right. At intermediate points the observed 
values should be, roughly speaking, something like 7,th of a volt 
higher than the calenlated ones, and it may be that the freezing mix- 
ture property, as Mr. Swinburne would call it—the property of 
cooling—may in part accourt for that, but there are many other 
physical actions necessarily occurring. All that was rather reserved 
for further consideration, so that the criticisms levelled against that 
may possibly be robbed of a good deal of their force. With reference, 
however, to the remarks read by Mr. Robertson, a good many sugges- 
tions and fancies are mentioned in that paper, but unfortunately the 
effective experiment, as we carried it out, was directly against them. 
We tried the effect of adding hydrogen oxide to the cell and found no 
effect worth noting, nothing that could be dwelt upon ; the change of 
E.M.F. on adding a fair amount of hydrogen oxide was almost 
negligible, and did not reduce the strength of the acid to the requisite 
degree. He also tried adding per-sulphate of potassium, which ought 
to have given us per-sulphuric acid, but in no case were these sub- 
stances adequate to produce the large changes of E.M.F. found here. 
It is not merely when sulphuric acid produces these large changes in 
E.M.F. that the range of change covers the working ranges observed 
by nearly all observers. The form cf curve as you carry it down 
from strong acid to a very weak one is not unlike the discharge curve 
observed in the paper by Prof. Ayrton and his colleagues. Con- 
sequently the effect is brought into agreement with the changes 
of potential difference in that long paper given by us two years 
ago. Mr. Crompton, in speaking of these experiments having 
been made with small cells, suggested that therefore they might 
be liable to suspicion. But the paper is exclusively dealing 
with E.M.F., and in no case does E.M.F. pure and simple depend 
on the size of the cell. So long as we are dealing exclusively 
with E.M.F., it seems to me the size of the cell is of hardly of any 
importance. Mr. Swinburne mentions Thomson’s law as being incom- 
plete, as one term only is taken into account, and said that Helmholtz 
showed there should be a second. That is true. But Preece showed 
in 1883 that the temperature co-efficient, which is the second term of 
Helmholtz, of an accumulator is very exceedingly small, I think even 
smaller than a Daniell. Such a term, therefore, would be practically 
negligible. 

The Presipent: In connection with what Mr. Swinburne was 
saying, it is exceedingly important to distinguish between the E.M.F. 
of the cell and potential difference at the terminals. When Mr. 
Crompton said the E.M.F. rose soon after the commencement of dis- 
charge of his cell, did he not really mean that the potential difference 
at the terminal rose ? 

Mr. Crompton: Yes. 

The PresipEent: Because that very likely would be explained, as 
Mr. Swinburne showed in his paper two years ago, both in charging 
and discharging the cell the resistance first falls. During the first 
hour there is a distinct fall of the resistance of a cell, both in 
charging and discharging. Afterwards there is a very considerable 
increase of resistance both in charging and discharging. Mr. 
Crompton tells us to-night he has observed a rise in the potential 
difference soon after the beginning of the discharge. I may mention 
in some recent tests I have been making, not yet published, of a new 
kind of cell, I find the same sort of thing after charging. This hump 
that we have observed in charging, and the similar hump which I 
understand Mr. Crompton has observed in discharging, in consequence 
of the fall of resistance in beginning of charge and discharge, is 
more noticeable when you are charging or discharging with large 
current. The reason why in these curves published in this paper 
there is no such hump seen, although this fall of resistance is 
shown, i3 probably because, with the E.P.S. type of cell, you are 
only allowed to discharge with rather small current density. But 
in the non-pasted plates I have been speaking of you may dis 
charge with such a large current density that a very small change 
of resistance makes a very considerable potential difference. 

Dr. GuapstonE: I think my first duty is to say how grateful I am 
to the society for the way in which it has received this communica- 
tion both last week and this week. Of course we come before those 
who are constantly working with these secondary batteries, and 
although I have had a very large amount of experience with them, 
but we could not tell how much this matter would be known in any 
respect, or how far our conclusions would commend themselves to 
those before whom we brought them. I myself have looked at the 
matter mainly from the chemical side, and concluded what must be 
the electrical result considering the chemical changes which were 
taking place there. Well, I am very glad indeed to hear that this 
theory vf ours has been so distinctly recognised by several experi- 
menters before. Of course everyone knows that the E.M.F. of a battery 
does vary along with the strength of the sulphuric acid to a certain 
extent, but I think from many things I have heard quite recently 
this is not very universally recognised, at any rate that the cor- 
relation between one and the other is not very generally known. 
It was known to Mr. Swinburne, Mr. Crompton, and others, but 
the fact is, a true fact is never all at once brought forward, 
and accepted immediately, but finds its way gradually into general 
acceptance. This is finding its way amongst electricians now. With 
regard to the importance of promoting diffusion, I was glad to hear 
the remarks of Mr. Crompton, and that his attention has been 
directed to that matter so practically before ever it occurred to us to 
mention it at the end of our paper, and also the confirmation he gives 
in regard to the connection between the amount of E.M F. and the 
strength of acid, that it is pretty well what is shown in the 
diagram. As to the chemical changes that take place, I do not 
think there can be much doubt whatever as to the formula I put 
down on the board in both directions as to the ultimate results. 
There may be a great deal of difference as to whether there are apy 
intermediate reactions taking place in that formula. Into that matter 
we have not gone. It is quite possible that that which Mr. Robert- 
son put on the beard may exist. These are matters of speculation, 


— 
j | and 
int 

beg 

we 

sta 

wh 

is! 

aci 

ele 

the 
we 

fu 

of 

Al 
4 ra 
| wi 
ex 

w 

in 

be 

B 

di 

Pp 

0 

0 
a 
' 

4 

/ 

| 


JuNE 24, 1892.] 


THE ELECTRICAL 


REVIEW. 811 


and it is one of the most difficult things in the world to tell what any 
intermediate stage in the chemical reaction is. We know where we 
begin and we know where we end, but of the intermediate stage we 
know nothing. It is very difficult to work out, because in this case 
we have the ultimate sulphate of lead mixed up with other sub- 
stances, peroxide of lead and various other things. That is a matter 
which of course is very interesting. Then it is not for us to say at 
present exactly whether it is the absolute sulphuric acid, H, SO,, that 
is acting in these batteries, or whether it is the hydrates of sulphuric 
acid. The result comes to very much the same thing by the thermo- 
electric calculations. I have nothing to add in regard to the 
thermo-chemistry to the remarks already made. We propose to 
work it out more fully, and shall see whether we can do that in the 
future. As to the presence of the peroxides, and as to the difference 
of opinion and-difference of results of experiments between Professor 
Armstrong and Mr. Robertson and ourselves,‘I am at a disadvantage 
rather, because Mr. Robertson knows all about our experiments and 
I do not know the experiments which he has performed. At present 
we only know some of the results of those, and we cannot repeat his 
experiments because we do not know how to doso exactly in the form 
which they assumed. I do hope that, as in many of these kinds of 
investigation, we shall find that there is a certain amount «f truth on 
both sides. Then, of course, there comes to be combinations found and 
the two work together in some kind cf way. I have no doubt what- 
ever these peroxides do make some kind of change of the E.M.F. 
But all we say is we cannot find any very definite amount of it. No 
doubt they explain certain phenomena just as well as our explanation 
does. I did think, coming to our observations and getting such com- 
paratively accurate results from a number of different directions, and 
such a number of different arguments to bear on the one conclusion, 
that we must attach a very large amount of importance to the strength 
of sulphuric acid against the working surfaces of these plates when 
we consider as to the variation of the E.M.F. The many remarks 
made will receive our very best attention, and I trust in one way or 
another, we shall be able to throw a good deal more light on this 
very obscure subject. 


LONDON COUNTY COUNCIL. 


Tue report of the Highways Committee, presented on Tuesday, 
contained the following matters :— 
Victoria Embankment—Lighting. 

Our attention has been directed to the defective lighting of the 
Victoria Embankment, and especially of the carriage way, and for 
some time past we have had under consideration the desirability of 
substituting electricity fur gas as the illuminant. In connection with 
this substitution, the first question that presents itself is what method 
should be adopted to provide the supply cf electrical energy ; and 
three courses appear to be open for adoption, viz., (a) to obtain the 
supply from the companies authorised to supply within the areas in 
which the Embankment is situated; (4) for the council to lay the 
mains and provide and fix the lamps, and thento obtain the supply 
from one of the companies; and (c) for the council to instal the 
necessary plant on its own land, and to light the Embankment by 
means of an independent installation. The first course (a) is open 
to the objection that three several companies would have to be dealt 
with, the City of London, the Metropolitan, and either the London 
or the Electricity Supply Corporation, and considerable complication 
might arise, as one part of the Embankment might be efficiently sup- 
plied, while others might not; and, moreover, as each company would 
have to lay mains for the portion within its own district, the cost 
might be increased. The second course ()) is open to the objection 
that although the council would provide the mains, and would not, 
apparently, be prohibited from carrying the current from one com- 
pany’s district to another, the other companies might consider that 
this course, although probably legal, was straining the strict interpre- 
tation of the Acts. The third course (c) appears to us to be the 
proper one for the council to take, having regard to all the circum- 
stances. The first capital expenditure would, of course, be greater, 
but the cost of maintenance would probably be less, and the adoption 
of this course would accord with the principle which has been affirmed 
by the council, of the carrying out of work by its own staff when 
practicable. Should the council decide to adopt the electric light as 
the illuminant for the Embankment, we propose that lamps of frum 
1,000 to 1,200 candle-power should be placed in the ceutre of the 
road at about 50 yards from each other. About 50 uf these lamps 
would be required for the carriageway, some few of which at im- 
portant poiuts might be of a higher illuminating power; and the 
supply cr the electric light might also be extended to the existing 
lamps on the ;arapet walls, and, where necessary, tu those on the 
footways. The generating power required for this installation might 
conveniently be placed upon the land belonging to the council under 
the Charing Cross Railway bridge; and for the purpose of insuring 
against the extinction of the light through the failure of any part of 
the machinery, and also as an economical precaution, the light should 
be placed on two independent circuits, an engine and dynamo being 
provided for each circuit, and a third engine with dynamo being kept 
in reserve to be available, if required, fur either circuit. Steam could 
be supplied by a boiler of the locomotive type, and a second boiler 
should be kept ‘n reserve for use if required. The mains could be so 
arranged that at midnight, or at any other time that might be fixed 
for the purpose, the lamps on one circuit could be extinguished, 
leaving the Embankment less brilliantly but yet sufficiently lighted. 
Upon the question of cost, we are advised that the capital expendi- 
ture, if the alove arrangement were adopted, would probably not 
exceed £10,000, while the cost of maintenance, including’ deprecia- 


tion, repair, and interest on capital, and also providing amply for 
labour, would probably not exceed £2,000 per annum. It may be 
stated that with a comparatively small increase on the capital ex- 
penditure above stated, provision might be made for the lighting of 
the Embankment Gardens and of Westminster aud Waterloo bridges ; 
but this is a matter which could afterwards be dealt with by the 
committees concerned. After full and careful consider: tion of the 
facts, and of estimates put before us by the council's officers, we have 
come to the conclusion that it is desirable that the electric light 
should be adopted as the illuminant for the Victoria Embankment, 
and that the council should itself undertake the work in connection 
therewith. We accordingly recommend that, subject to an estimate 
being submitted to the council by the Finance Committee as required 
by the statute, it be referred to the Highways Committee to carry 
out, at a cost not exceeding £10,000 an electric installation with the 
necessary plant for the lighting of the carriageway, footways, and 
parapet wall of the Victoria Embankment. 


Notices under Electric Lighting Acts and Orders. 


We have considered a notice, dated May 26th, 1892, from the 
London Electric Supply Corporation, of iuteutiun to lay distmbuting 
mains, in 4-1nch cast-iron pipes, on each side of, and across, Deptford 
Bridge. We see no objection to what is proposed ; and we therefore 
recommend that the sanction of the council be given to the works 
referred to in the notice, dated May 26th, 1892, of the London 
Electric Supply Corporation, upon condition that the Company do 
give two days’ notice to the council’s chief engineer before com- 
mencing the works, in the carrying out of which only one side of the 
bridge shall be obstructed at one time ; that the mains be laid under 
the footways, and in such positions, aud in such manner as the 
council’s chief engineer may direct, and to his satisfaction; that the 
mains across the carriageway be also laid under his direction, and to his 
satisfaction ; that no street boxes shall be constructed until the mode 
of construction of them shall have been submitted to and approved 
by the council’s chief engineer; that all pipes or openings from or 
iuto the boxes shall be of such shape as to remove all risk or injury 
to the covering of the cables; that all cables crossing the boxes 
shall be supported from below in the boxes ; that all service lines or 
small cables shall be protected, where leaving the boxes, by an extra 
lead covering or by wooden stoppers, and shall also have a copper 
wire of suflicient size carried from the service to the main cable, in 
good connection with the lead or iron outer casing, and that the ends 
of all mains termivating elsewhere than in a box shall be securely 
protected by iron caps, in addition to any other covering. 

We have also considered two notices from the Kensington and 
Knightsbridge Electric Lighting Company; one dated May 28th, 
1892, of intention to lay maius im Eunismore Gardens, and the other 
dated June Ist, 1892, of proposed exteusion of maius in Queen's Gate 
Place. Toe proposed works are of a satisfactory character; aud we 
recommend that the sanction of the couucil be given to the works 
referred to in the two notices dated May 28th and June 1st, 1892, res- 
pectively, of the Kensingtun and Knightsbridge Electric Lighting 
Company. 

The St. James aid Pall Mall Electric Light Company has given a 
notice daid June 13th, 1892, of proposed wurks in Piccadilly, 
opposite Burlingtun House aud opposite the vestry hall, and also at 
the corner of Pall Mall and St. James’s Street. The works consist of 
the substitution of insulated and armoured cable fur the existing bare 
copper mains at the points indicated in the notice and plans, and it 
is extremely desirable that this should be done as quickly as possible. 
We recommend that the sanction of the council be given to the works 
referred toin the notice dated June 13th, 1592, of the St. James and 
Pall Mall Electric Light Company. 

We have also to report the receipt of the undermentioned notices, 
given in accordance with the resolution of the council to accept four 
days’ (instead of one month’s) notice in respect of the laying of 
service lines from mains already laid :— 

From the Hvuse-to-House Electric Light Supply Company—June 
2ud, 1892, to 9, Allen Terrace ; 31, Courttield Road; June 11th, 1892, 
to 12, Courtfield Gardens. 

From the London Electric Supply Corporation—June 4th, 1892, to 
14, Hubart Place; Union Bank, Southwark Street; Crosse and 
Blackwell's premises, Belvedere Road ; 38, Deptford Broadway ; June 
10th, 1892, to 19, Suuthwark Street; 21, Tuoley Street; June 16th, 
1292, to St. Stephen’s Club House, Westminster Bridge Road. 

From the St. James and Pall Mall Electric Light Company— 
June 9th, 1892, to 89, Regent Street. 

From the Electricity Supply Corporation—June 11th, 1892, to 26, 
= Street ; June 14th, 1892, several houses on each side of the 
Stran 


London, Deptford and Greenwich Tramways Company— 
Use of Mechanical Power. 

This company has made application for the consent of the council 
to experiments being made upon the company’s lines with a motor 
worked by oil. The company’s Act of 1889 authorises the Buard of 
Trade to issue a license fur the use of mechanical power, other thau 
steam, upon the company’s tramways, but provides that such license 
shall not be given uutil the consent of the local authority, ic, the 
council, and of the road authorities, shall have been obtained. The 
company states that the experiments will probably commence on 
June 28th and 29th, aud will extend over a perivd uot exceeding two 
montks ; aud expresses tts willinguess to give to the council any in- 
formation it may desire tu have as to the experiments while they are 
being carried out. We see no reusun fur the cuuucil’s consent beiug 
withheld ; and we recommend that the cousent vf the council Le 
given to the use by the Londun, Deptfurd aud Greenwich Tramways 
Company of mechanical power, vther than steam, upon its tramways 
during a period of two months from Junc 28th, 1892, such consent 
being subject to the provisions of Section 43 of the Soxthwark and 
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Deptford Tramways Act, 1889, and that the company and the Board 
of Trade be so informed. 

The report of the Parliamentary Committee contained the fol- 
lowing :— 

Telegraphs Bill. 

1. Our attention has been directed to a Bill, which has been intro- 

duced by the Postmaster-General at this late period of the Session, 
to authorise the Government to raise money with a view to carry 
into effect the seheme of the Postmaster-General for the development 
of that part of the telegraphic system of the United Kingdom which 
is called the telephonic system, and in particular with a view to pur- 
chase and provide the main lines of telephonic communication. By 
Clause 21 of the London Overhead Wires Act, 1891, it is provided 
that nothing in the Act or in the council’s bye-laws shall extend to 
telegraphic lines belonging to or used by the Postmaster-General, 
and consequently the result of the passing of this Bill in its present 
shape would be that a large number of overhead wires which at pre- 
sent are, or shortly will be, subject to the council’s bye-laws, would 
be exempted from the council's supervision. 

There are other matters affecting the council which need careful 
consideration, such as it has been impossible to give by reason of the 
rapidity with which the Bill has been pressed forward. The Bill, 
which has been reported by the Select Committec, stands fur con- 
sideration in Committee of the whole House on Friday, the 17th 
inst.,and we have requested members of the council to oppose its 
further progress, unless some arrangement can be come to which will 
meet the above objections. We recommend that the course taken be 
approved. 


LEGAL. 


Denby v. Ernest Scott & Mountain,—In the Court 
of Session, Edinburgh, on Wednesday, the Second Division gave 
udgment in a reclaiming note by pursuer against the judgment of 
rd Kyllachy, in the Outer House, in the action brought by John 
* Denby, stereotyper and electrotyper, 4, Swinton Row, Edinburgh, 
against Ernest Scott & Mountain, engineers, Close Works, Newcastle. 
Pursuer sued for £500. Defenders, he said, who were then known by 
the name of Ernest Scott & Co., exhibited electrical manufactures in 
the Edinburgh Exhibition of last year, and he, on their assurance that 
they could supply him with a machine for electrotyping purposes, 
ordered one at the price of £55. The machine, hesaid, did not work 
satisfactorily, depositing the copper in granular form, and he claimed 
damages in respect that defenders had supplied him with a machine 
which was constructed for nickel-plating. Defenders said the 
machine which they supplied the pursuer was capable of doing the 
work pursuer intended it for, but that he did not fit it up properly, 
nor work it skilfully. 

Lord Kyiuacny, in giving judgment in the Outer House, said he 
was not quite sure that, long as the proof had been, it had quite 
cleared up the mystery of thisdynamo. He had, however, come to 
the conclusion that he must find for the defenders, on the ground 
that pursuer had not proved that the dynamo was disconform to con- 
tract. It was clear that the dynamo did not give satisfactory results ; 
on the contrary, the results were hopelessly bad, and pursuer, after 
trying everything he knew, and everything which defenders suggested, 
was unable to effect any improvement. He could not say that defen- 
ders had succeeded in establishing any fault against pursuer’s bath or 
his solution, or his manipulation of the bath. Difficult as the case 
was, he thought it was, however, on the whole, more probable that 
there was something wrong in the pursuer’s management of his bath, 
or of his gas engine, than with the dynamo. He therefore granted 
absolvitor, with expenses. 

The pursuer reclaimed to the Second Division, and asked leave to 
lead additional proof on a condescendence of res noviter, in which he 
averred that, since the proof, he had ascertained that certain tests 
were made of the machine in the defenders’ works at Newcastle, 
before it was supplied to him, which would demonstrate that the 
machine was not suitable for electrotyping at the normal speed of his 
engine. The additional proof was led before Lord Rutherford Clark, 
on March 12th, when it was proved that the machine was now in 
Messrs. Chambers’ works in Edinburgh, and on being tested, it gave 
exactly the same results as when tested at Newcastle, and further, 
that on being turned to electrotype work, the work it produced was 
first class. 

The Second Division, on Wednesday, refused the reclaiming note, 
assoilzied the defenders, and found them entitled to further expenses. 

Lord Youna, who gave the leading opinion, said it was much to be 
regretted, looking at the expense involved in the bringing of the 
action, that the pursuer had given an order for a machine before he 
knew how to work it. His Lordship was of opinion that if the 
pursuer intended to reject the machine as disconform to contract, it 
was not done timeously ; but on the proof his Lordship said the evi- 
dence disclosed that the defenders had supplied the machine con- 
tracted for, and that it was perfectly suitable for electrotyping. The 
other judges concurred. 

Counsel for the pursuer and reclaimer: Mr. Sym and Mr. 
McLennan. Agents: Gray & Kinmont, §.8.C. 

Counsel for the defenders and respondents: Mr. Asher, Q.C., and 
Mr. Watt. Agent: David Hunter, 8.8.C. 


Atkinson v, Stephens, Smith & Co.—On Saturday 
last in the High Court, before the Lord Chief Justice and a special 
jury, Mr. Harold Atkinson, cf Goole, Yorkshire, brought an action 
against Messrs. Stephens, Smith & Co., electrical marine engineers, of 
Cuba Street, Millwall, to obtain £200 for breach cf a contract to 
teach him the business of an electrical engineer. The defence set 
forth that they were willing to teach the business to the plaintiff, but 


he refused to be taught, and habitually stayed away from the works, 
Mr. Thompson was for the plaintiff, Mr. Dickens, Q.C., and Mr. Tat- 
lock were for the defendants. 

Mr. THompson, in opening the case, said that Mr. Atkinson, was 
apprenticed tu the firm for three years, he paying a premium of £100, 
and in addition to learning electrical engineering, he was to be taught 
mechanical drawing, and to be given a kuowledge of electric motors. 
He entered into the service of Messrs. Stephens, Smith & Co., in 

November, 1889. The first day he put in an appearance he was told 

to go into the drawing room. He went, but found nobody there. 
After some time, however, three other students entered. There was 
nothing for them to do, and when some time had elapsed, they went 
into the electrical engineering shop. There were only two men there, 
one filing brass and the other winding a dynamo, There was practi- 
cally nothing for the students to do and nobody to teachthem. This 
went on for some time, so that the plaintiff learned absolutely 
nothing. The orders for electrical engines were few and far between. 
There was a German gentleman who came once or twice a month to 
make experiments, and the students, if they thought well, could look on 
orassist him. Certainly that was not the way to teach a student elec- 
trical engineering in all its branches. In consequence of illness the 
plaintiff had to go on a voyage to Spain, and on returning he found 
only two men and four students in the electrical department. The 
plaintiff, however, studied at home, and attended the Finsbury 
Technical College, and in an examination of some hundreds of stu- 
dents, he came out in the third place; therefore, it could not be put 
forward that Mr. Atkinson was an idle apprentice, because he made 
a dynamo from his own design. The allegation that he wasted his 
time was absolutely unfounded. Mr. Atkinson made a complaint to 
his father, and an interview took place with Mr. Stephens. At very 
rare intervals the plaintiff hoa ol instruction in drawing. 

The PraintiFr was called, and bore out the statement of counsel. 
He was afterwards examined at length by Mr. Dickens, to show that 
he carried away the firm’s materials, and that he refused to be taught 
his profession. It was not true there were 25 men and boys employed 
in electrical engineering work, and that the total number of men 
employed there was 40. During nearly three years he was on the 
premises there was only one dynamo and about 12 motors. He ad- 
mitted the firm made electrical machinery for a launch, but they did 
not fit out an electrical tramcar. Very few repairs were done to 
dynamos. 

A witness named Dawson, who was also a student with the defen- 
dants, gave general corroborative evidence to that of the plaintiff. 
Although a student to learn electrical engineering, he was employed 
for about three months in filing brass nuts. The two workmen in 
the electrical department were ordinary mechanics. 

Mr. Dickens, for the defendants, argued that Mr. Atkinson was 
asked to learn his business from the beginning, but he was above this, 
and refused to be taught. He took a high hand, and when asked to 
do work he refused, saying he was not going to be made a mechanic. 

Mr. STEPHENS, one of the partners in the defendant firm, stated 
that the plaintiff refused to learn. When he was asked to wind a 
dynamo he refused, saying any fool of a labourer at 25s. a week could 
do that. Mr. Atkinson never made complaints about not being 
taught. 

The court adjourned, and the case was continued on Monday, when 
Mr. STEPHENS was cross-examined. He said there were between 30 
and 40 men engaged in the electrical department. He could not give 
the average wages. He was asked about the contracts the firm 
received, and if he could tell the difference between what was paid 
to 4 men for purely electrical work, and purely marine engineering 
work. 

The Lorp Cuter Justice: I don’t often speak in this tone, but | 
say it is extremely unfair to ask such questions. You are making 
charges of fraud against this gentleman, and if you wanted to know 
what was in his books you ought to have given him notice. 

Mr. THompson: I want to show the amount of money paid for 
wages, and the amount of money probably received for contracts. 

The Lorp Cuter Justice: You bring an action to recover the 
premium paid by a man who, it is not denied, stopped away from his 
work, or used the materials of his employers in his own business. 
This gentleman says he wanted to teach Mr. Atkinson from the 
beginning, but he refused to be taught. 

Mr. Dickens: The plaintiff has had the discovery of our books. 

The Lorp Cuier Justice: If that is so, the plaintiff's side ought 
to have examined them, and come here prepared. The books before 
me are admirably kept. 

Mr. THompson: Oh, very well, my lord. 

The Lorp Cuter Justice: It is very ill. It is a very unfair way 
of attacking a man. 

The WitnEss, in further cross-examination, said the plaintiff had 
the opportunity of learning the manufacture of dynamos, accumula- 
tors, electric switches, electric boats, tramways, and so on. 

Mr. W. M. Tuomas, the draughtsman to the defendants’ firm, said 
the plaintiff would not learn his business. He was always giving vent 
to stump oratory, and interfering with the other students by talking 
about progress and poverty. 

A son of Mr. Stephens said that for several months the plaintiff 
only attended the works five hours a week, excluding holidays. 

Evidence was next given that instead of two men being engaged in 
the electrical department, there were about 25. 

After some legal arguments, the jury gave a verdict for the defen- 
dants, and judgment was entered accordingly. 


Pink v. Electricity Supply Company for Spain, 
Limited.—Plaintiff in this action was engaged by defendants, under 
contract, as resident engineer in Madrid. Being unable to agree with 
the manager in Spain on technical matters of the highest importance, 
plaintiff, after a fruitless appeal to the directors in London, offered tu 
resign, and was thereupon instantly dismissed by the said manager. 
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He returned to London under protest, and after waiting several weeks 
for an amicable settlement, commenced proceedings. The case was 
finally settled out of court by the defendants paying three months’ 
salary in lieu of notice, first class travelling expenses, and all costs. 
Plaintiff has also received the following letter from the Electricity 
Supply Company for Spain, Limited: “I am directed by my Board 
to state with reference to the severance of your connection with the 
company, that during the period of your service, they feel assured 
you did your best to promote the interests of the company, and that 
the directors much regret that the terminati.n of your agreement was 
unavoidable, owing entirely to a difference of opinion with the 
general manager of the company in Spain, due in a great measure to 
the want of a common language in which you could converse freely, 
and that the directors do not wish to be considered to impute any 
blame to you in the matter. They also wish to recognise at the same 
time the important economies effected by you in the working of the 
station. The directors will be happy to recommend you for the post 
of chief engineer to any similar undertaking.—(Signed) P. A. LarHam, 
Secretary.” 


NEW PATENTS-—1892. 


10,715. “Improvements in conductors for the distribution of 
electrical energy.” C.E. Jackson. Dated June 7th. (Complete.) 

10,716. “Improvements in and connected with junctions for 
electrical conductors.” C.R.G.Smyruxe. Dated June 7th. 

10,735. “An improved process and apparatus for making sodium, 
potassium, and like metals by electric action, and producing ferric 
chloride as a dry powder.” H.C. Burt. Dated June 7th. 

10,742. “Improvements in or relating to electric telegraphic 
signals-receiving apparatus.” R. STEENBERG. Dated June 7th. 

10,762. ‘“ Improvements in incandescent electric lamps.” E. E. 
Weaver and G. B. Manypenny. Dated June 7th. (Complete.) 

10,777. “ Improvements in electric batteries.” THE Princess 
Company, Limtrep. (Communicated by The Princess Company, 
Limited, Mersch). Dated June 7th. 

10,783. “Improvements in electro-pneumatic action for organs.” 
T. Casson. Dated June 7th. 

10,818. “Improved electrical insulating conduit.” C. 
(Communicated by C. W. Jefferson, United States.) Dated June 7th. 

10,823. ‘Improvements in the construction and attachments of 
insulators for telegraph, telephone, and such like purposes.” E. W. 
Butter. Dated June 8th. 

10,847. “An appliance for actuating an electric transformer 
switch.” R.N. Lucas, A. J. Mayne and A. GeorcE. Dated June 8th. 

10,850. ‘Improvements in primary voltaic batteries.” H. Wry- 
mEerscH. Dated June 8th. (Complete.) 

10,855. “Improvements in secondary batteries.” 
PATRICK-PicarD and H. THame. Dated June 8th. 

10,870. “Improvements in electrical measuring instruments.” 
H. H. Lake. (Communicated by E. Weston, United States). Dated 
June 8th. (Complete.) 

10,873. “ Improvements in electrical indicator apparatus.” C. A. 
McEvoy. Dated June 8th. 

10,876. “Improvements in the reflection and distribution of the 
electric light.” I. A. Timmr3. Dated June 8th. 

10,913. “ Method for production of oxide of zinc.” W.S. Rawson 
and WoopHovusE & Rawson UNITED, Limirep. Dated June 9th. 

10,932. “Improvements in primary and secondary batteries for 
electric lighting and power.” W.J. Brrntz. Dated June 9th. 

10,945. “An improved electrical advertising device.” A. W. 
Davies and P. R. Nunes. Dated June 9th. 

10,948. “Improvements in microphones.” 
W. Kortcrzn. Dated June 10th. 

10,999. “Improvements in electric clocks.” 
Dated June 11th. 

11,032. “An improvement in insulating supports for electrical 
conductors led in culverts.” J.T. Harris. Dated June 11th. 

11,038. “Improvements in electric signalling apparatus.” G. 
BrsswaNnGER and H. J. Coates. Dated June 11th. 

11,041. “Improvements in ‘electrical safety devices.” V. G. 
Liront. Dated June 11th. 


H. F. Krirx- 


G. L. ANDERS and 


A. B. WEBBER. 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1891. 


The Price of all Specifications (old and new) is now 8d. each. 


40. “ Improvements in electricity meters.” G.HooxHam. Dated 
January 1st. Relates to improvements in the meter described in 
Patent No. 4,225, 1887, and consists chiefly in wholly immersing the 
disc in mercury. 5 claims. 


200. ‘“ Improvements in or connected with electric arc lamps.” 
L. Brianne. Dated January 5th. The inventor employs a solenoid 
of fine wire mounted in derivation, the armature of which is mounted 
on @ spiudle iutegral with a rack or portion of a toothed pinion. 
This rack operates, by means of gearing, a toothed flywheel, the arbor 
of which supports the upper carbon holder. The armature, which is 


movable upon its horizontal spindle, by its weight causes the rack to 
gear with the flywheel and consequently raise the upper carbon 
holder, thereby producing the arc. In proportion as the carbons are 
consumed the arc, and with it its resistance, increasing, the solenoid 
acts and raises its armature up to the point where the last tooth of 
the rack becomes disen by the flywheel and by allowing its 
rotation under the weight of the upper carbon admits of its being 
fed, whereby the normal distance apart of the carbons is maintained, 
and the arc thus regulated. The carbon hold:rs are adapted to clamp 
the carbons under the action of an eccentric. 2 claims. 


258. “ Improvements in electric arc lamps.” A. Gay and R. 
Hammonp. Dated January 6th. Has reference to a construction of 
electric arc lamps for alternating currents in which the position of 
one or both of the carbons is adjusted or controlled by an electric 
rotary motor of which the field magnet has compound winding, one 
of the windings being in the main circuit of the lamp, and the other 
in a shunt circuit around the arc, and the armature is encircled by a 
closed coil that can be moved in one direction partly around the 
armature by an electro-magnetic device arranged either in the main 
or in the shunt circuit, and in the opposite direction by a spring or 
its equivalent or two magnetic arrangements may be used for moving 
the closed coil, one being in the shunt circuit and arranged to rock 
the closed coil in one direction and the other being in the main 
circuit, and arranged to rock the coil in the other direction. 3 claims. 


271. “Improvements connected with electric arc lamps.” A. 
ScHOENERSTEDT. Dated January 6th. Claims:—1. In electric arc 
lamps, the arrangement of mechanism consisting of a frame turning 
upon an axis which is loaded at one end or drawn by a spring while 
at the same time an armature or a solenoid core moves the frame in 
the other direction as soon as the magnetic coil or the solenoid receives 
sufficient current. 2. In combination with the frame and with the 
axis thereof, a roller moving freely on such axis or a toothed wheel, 
whereby one or two carbons may be suspended by means of a cord or 
band or rack rods in such a manner that they drop together when the 
roller or rack rod is released. 3. A brake disc connected with the 
roller or the toothed wheel, or driven indirectly by suitable toothed 
or worm gearing, upon which a brake lever arranged to move on the 
frame ¢, or a brake spring comes to bear until the frame is moved by 
the armature, or by the solenoid core a sufficient distance for such 
brake lever or brake spring to strike upon a stop limiting the extent 
of its motion, whereby the brake disc is released. These contrivances 
having for their object to cause the frame to se te the carbons 
by means of the toothed gearing firmly held by the brake lever or 
spring while as soon as the magnetic coil or bobbin, or the solenoid 
receives sufficient current, the frame, and with it the brake lever or 
spring, is pulled out of its normal position until the said brake lever 
or spring is held by a fixed stop or limit, and is accordingly with- 
drawn from the brake disc, whereby the carbons are brought close 
together, and the arc light is regulated. 

389. “ Improvements in electricity meters.” F.Tmacur. Dated 
January 8th. Consists of a small motor actuated by current derived 
from the working circuit, and adapted (through the intervention of a 
train of wheels) to indicate the energy, in any desired units, by means 
of index fingers upon suitably marked dials. 7 claims. 


617. ‘“ Improvements in the construction of electric arc lamps and 
appliances used therefor.” H. J. Autison. (Communicated from 
abroad by B. B. Ward, of New York.) Dated January 13th. Consists, 
first, in an improved magnet system by which the carbons of the 
lamps are separated to form the arc, and are regulated in their feed ; 
second, in the manner of disposing and mounting the artificial electric 
resistance used in connection with electric arc lamps; third, in im- 
provements in the automatic safety appliances employed for protect- 
ing the lamp from injury in case the resistance of the circuit through 
the carbons should become abnormally high, or the arc should be 
ruptured. 8 claims. 

5,043. “ An improved apparatus for regulating the approach of 
the carbons in arc lamps.” A.W. Monry and H. Nasu. Dated 
March 20th. Consists of two electro-magnets, one in series with 
the main circuit, the other a shunt across the arc, they being placed 
in suitable positions, and having loose cores, which are coupled 
together by means of rocking levers pivoted at their centre, the said 
centre being capable of moving vertically within certain limits. From 
these electro-magnets motion is imparted to a second pair of rocking 
levers connected together by cross bars, and which levers have for 
their pivot a spindle which carries a brake wheel and pinion, which 
pinion gears in a rack rod, to the bottom of which is attached the 
positive carbon. By raising the electro-magnet, the rocking levers 
are made to describe an arc; at the same time the lower levers, 
having the spindle carrying the brake wheel, &c., for their pivot, are 
made to move horizontally by a small inclined plane fixed to one of 
the lower levers and acting against a weighted adjustable roller, 
which causes two small rubber cushions carried by the cross bars, to 
press against the side of the said brake wheel and give it a slight 
turn, which separates the two carbon points. As the resistance of 
the arc increases, the two electro-magnets, which are wound differen- 
tially, control the length of the arc. 2 claims. 


10,239. ‘“ Improvements in electrical block systems for railways.’ 
A. H.R. Guiry. Dated June 16th. The inventor makes one of the 
track rails a continuous conductor by connecting the rails electrically 
at the joints, and he divides the other rail into sections or blocks, and 
provides electrical connections therefor which overlap from one block 
to the other. He provides the road with contact pieces of peculiar 
construction, and arranges upon the locomotive a contact lever and 
alarm apparatus. 14 claims. 


12,322. ‘ Improvements in or relating to electrical welding.” A.J. 
Bout. (A communication from J. H. Bassler, of Pennsylvania. ) 
Dated July 21st. Consists in first coating the meeting edges of the 
plates to be operated upon with carbon, then placing those edges 
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close together, then, by oe electrical conductors, sending simul- 
taneously one current of electricity transversely through the joint 
from the upper surface of the plates, and another current transversely 
through the joint from the lower surface of the plates, and moving 
the plates in the direction of the seam with relation to the electrical 
conductors controlling the direction of said currents, in order that 
the line of joint may be subjected to the welding heat. 3 claims. 


12,898. ‘“ Improvements in means to be employed in the electrical 
deposition of copper, and the obtainment of products from the opera- 
tion.” T. Parker. Dated July 29th. Consists in arranging with 
the vessels a special vessel or special vessels, in which the area of the 
anode plates is reduced, so that to drive the thereby increased current 
across the reduced anode section in the special vessel or vessels, and 
taking the whole current used in the other vessels, a raised voltage is 
obtained, and by this increased voltage the aforesaid foreign metals 
are continously deposited from the solution giving an impure copper 
in the special vessel or vessels, and maintaining the solution in a 
normal condition. The whole solution is kept in continual circulation 
through the whole series of vessels, the current.in the special vessel 
or vessels, as described, operating on the whole solution as it circu- 
lates through the series of vessels. The foreign metals are thus 
obtained combined with the copper in the special vessel or vessels, 
thus giving greatly lengthened activity to the solution, and enabling 
the deposition of copper to be continued at a much higher speed than 
has been hitherto practicable. 2 claims. 


13,315. “Improvements in arc Jamps.”. J. Y. Jonnson. (Com- 
municated from abroad by C. Bellens, of Paris.) Dated August 6th. 
Claims: 1. In aregulating mechanism for an arc lamp the combination 
of a rocking armature or lever plate acted on by a spring and carry- 
ing a train of gearing actuated by one of the carbon holders ana 
locked Ly a catch or tooth, the movements of the said plate and of 
the gearing being controlled by an electro-magnet arranged in deriva- 
tion upon the main circuit, so that the carbons are brought together 
and returned to their original distance in lighting the lamp, and are 
subsequently maintained at the required distance apart as they burn 
away, substantially as hereinbefore described and illustrated in the 
drawings. 2. The arrangements and combinations of parts constitut- 
ing the improvements in arc lamps, substantially as described. 


16,487. “ Obtaining a fluid for primary batteries and utilising the 
waste products of such batteries.” H. H. Lz1cH. (Communicated 
from abroad by J. B. Gardiner, of New York.) Dated September 
29th. Relates to a method or process whereby the inventor is enabled 
to obtain an efficient and comparatively cheap fluid for employment 
in the battery, and thereafter, in the further employment of the 
inventor’s method or process, to recover the original substances 
employed in the process, together with the metal or the oxide of the 
ae constitutes the electrode acted upon by the battery fluid. 

claims. 


CORRESPONDENCE. 


Inductor Alternators. 


In your issue of May 20th, 1892, in commenting on the 
above subject, you mention the fact that I have built several 
such machiues—which is true. This is followed by the 
statement which, I believe, I have seen put forward before 
this, i.e., “The heating of the field magnet cores must 
alwaye be a source of trouble.” Now, the fact is that at 
least in the machines of the type I have adopted, the “ field 


Armature, 


Field, 


magnet cores” remain perfectly cool, giving no evidence of 
any production of heat in them. Nor should they, if the 
principle of their action is well understood. Furthermore, 
notwithstanding the fact that there has been very little ven- 
tilation of the part carrying the generating coila (which we 
as call the stationary armature), few machines show so 
iron, and it is so low as 
most negligible. Here again a proper idea of the 
theory of the action will involve the Eo a 
But a small fraction of the total armature iron undergoes 
any change of magnetism, and that only through a portion 
of acycle. The magnetic lines only swing or change their 
direction in the iron, and a short distance back from the 
field poles can hardly shift at all. This will be understood 
from the figure. 


~ 


Now in the ordinary alternator, all, or nearly all of the 
iron of the armature: changes through a complete cycle, at 
each period. I have no doubt that in some types of poorly 
designed inductor alternators, the amount of material under- 
going change of magnetism, and the extent of the change, 
may be as great, and perhaps greater than in ordinary alter- 
nator armatures, but my design was expressly made to avoid 
iron losses, and tests of its efficiency and temperature during 
running amply confirm the reasoning which led to the pro- 
duction of the type. It is also simple and substantial 
mechanically, which can hardly be said of several other types 
of inductor machines. 

However, it is to be doubted whether these machines will 
replace the ordinary types, as we have found that greatly 
increased efficiency, much higher output, and very cool run- 
ning, have followed upon a number of improvements in the 
latter. There has also resulied so substantial a mechanical 
construction as to leave little to be desired. The commercial 
efficiency is now considerably over 90 per cent., while the 
output has been increased 30 per cent. to 40 per cent., and 
the running temperature is greatly lowered. 

These improved machines are greatly ahead of the inductor 
type of my design as to output, and the efficiency is nearly 
the same. I wish to say, however, that I have found the 
machines of the inductor type very satisfactory, except that 
they hum rather loudly, owing to the projections used, 
though not as loudly as other machines of ordinary type in 
use on the Continent. 

For obtaining alternating currents of high periodicities, I 
have used my inductor design in preference. In fact, the 
first recorded results of the properties of such currents, u 
to a frequency of 4,000, were obtained from the use of suc 
a machine, and the first recorded results of the zomparatively 
low physiological effects of such currents was obtained by 
Dr. Edward Tatum, by using such a machine as the source. 

The fact that a solid, well balanced iron mass, is all that is 
revolved, permits high speeds of revolution, and the fact 
that it may be serrated to give very numerous poles, makes 
the construction well adapted to high frequency machines. 


Elihu Thomson. 


Dynamo and Motor Design. 


Referring to Mr. A. H. Gibson’s inquiry, the “ number of 
turns on surface of armature” means the total number of 
conductors on the periphery of the armature, and is 
applicable to either ring or drum windings. A complete 
explanation of the fundamental equation on which Mr. 
Bedell’s curves are based is given in the fourth edition of 
Dynamo-Electric Machinery.” 

A. T. Snell. 


Thunderstorms and Electric Lighting. 


On the evening of the 17th inst., at about 8 p.m., an 
entire branch circuit of incandescent lamps under my con- 
trol went out simultaneously with an unusually vivid flash of 
lirhtning, followed almost instantaneously by a loud crash of 
thunder, having little or no roll, but being a single crack. 

Upon examination, I found that no damage was done 
to lamps or mains, the branch fuse simply having gone. 
‘The mains are all laid underground in glass lined iron 
tubing, emerging from the ground at the point where the 
fuse in question is placed. So far as I have been able to 
ascertain, the tubing was not damaged in any way, which 
looks as if it had not been struck. That being so, I am at a 
Joss to account for the sudden action of the fuse, and take 
the liberty of asking you whether it is feasible to account for 
it by attributing it to some effect of induction. 

The building in which the lights are situated is more or 
less open all round, the roof being iron and well ventilated, 
owing to the heat of furnaces inside. Our system is of low 
(110 v.) pressure, direct current, the lamps being in parallel. 

Robt. Jas. Elmhirst, Zlectrician. 

June 21st, 1892. 


[Probably some of our readers may have had a similar 
experience. The result would almost appear to have been 
due to causes recently pointed out by Mr. Preece.—Eps. 
Exxc. REv.] 
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ELECTRIC LIGHT.—CENTRAL STATIONS 


DYNAMOS.— ALTERNATORS & CONTINUOUS CURRENT 


BROOKS'S 


SYSTEM of INSULATION 


Sderot CABLE MACHINERY AND GEAR 
% Of all descriptions, for th lete equipment of 
Mm escriptions, for the complete equipment o 
TELEGRAPH CABLE FACTORIES and VESSELS, 
: | 4 d including Stranding, Closing, Tape, Yarn & Compound 
. TESTING APPARATUS Serving and Rubber Covering Machines, &c. 

PICKING-UP & PAYING-OUT MACHINERY, Dynamo- 
a INSTRUMENTS, &c. meters, Bow and Stern Gear, Cable Tanks, Telegraph 
ee SWITCHES and Buoys, Grapnels, Centipedes, Mushrooms, Rope and Chain 

ELECTRIC LIGHT Fittings, Cable Leads, Cable Drums, Hauling Gears, Splicing and 
FITTINGS, &c., Jointing Tools, &c., &c., Steam and Hand Wire Sounding Machines 
Incandescent for Deep and Skallow Water. 

Lamps. Sole Makers of TROTT & HAMILTON’S PATENT GRAPNEL ROPE 


and PRIVATE INSTALLATIONS fitted complet». All kinds 
of CARBONS 

for Arc Lamps. 

Electric Rells, 


Pushes, Terminals, 


MACHINES—KAPP’S PATENT. 
The KAPP “CENTRAL STATION” DYNAMO. 


SPEAKING 
Arranged for Direct Coupling or Belt Driving. INSTRUMENTS, 
“KAPP-WILLANS” COMBINATIONS. LIGHTNING 
ARRESTERS. 


Two-Pole, or Multipolar Type. 


L AMP SOLE MAKERS OF THE 
BROCKIE-PELL,” for 
CONTINUOUS and ALTERNATING 
CURRENTS, 
PARALLEL or SERIES WORKING. 
SINGLE or DOUBLE CARBONS. 
FOCUSSING or NON-FOCUSSING. 


BATTERIES. 


Sole Makers of Higgins’s, 
Bichromate. Leclanche, &c., &c., 
Zinc and Carbon Plates, &c. 


ACCUMULATORS. 


The “D.P.” Latest 
IMPROVED DESIGN, 
HIGH RATES 

OF DISCHARGE. 


POLES, INSULATORS, 


FITTINGS, &c., for TELEGRAPH, 


S SUBMARINE, UNDERGROUND, 
AERIAL, TORPEDO, and 
ELECTRIC LIGHT CABLES 
and INSULATED LEADS 
of all descriptions. 


“Sole Licensees and 
Manufacturers 
in the United 
Kingdom of 


TELEPHONE and 

ELECTRIC LIGHT purposes. 
JOHNSON & PHILLIPS’S Patent 
FLUID aad TERMINAL INSULATORS, 
SHACKLES, &c., and all descriptions of the 
ordinary form, in Porcelain or Brownware. 


and TROTT & KINGSFORD’S PAT“NT INDICATING GRAPNEL. 213 
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(WALTER TFT. GLOWER and HENRY EDMUNDS). 


SALFORD, MANCHESTER. 
LONDON: 39. VICTORIA STREET, 8S.W. 


CRYSTAL PALACE EXHIBITION. 


SEE STAND No. 141 NEAR FOUNTAIN. 


ALL SIZES 
AND 
ALL OF THE HIGHEST 


CONDUCTIVITY 
COPPER. 


THE MAGPIE. 
We show examples of every kind of WIRE and CABLE for 
ELECTRIC LIGHTING. 


Bn ll SPECIAL ARMATURE WIRE AND CABLE. 


phone Cable for Single Armoured Cable. 
or Metallic Circuits. Patent Flexible Armoured Cables, &c., &c. 


= > SALFORD 
8 MANCHESTER 


NEW STANDARD . 
ACTUAL SIZE. 


1347 


TANGYES GAS ENGINE, 


“OTTO” PRINCIPLE. PINKNEY’S PATENTS. 


Messrs. TANGYE have laid down SPECIAL PLANT and Tools for the manufacture of these Engines, and are able by their 
system of MULTIPLE MANUFACTURE and of WORKING TO GUAGE to turn them out in the best possible style. 


Patent Alloy Ignition 
Tube. 


WHO 


Patent Combustion 
Chamber. 
Positive and Automatic 


Highly Sensitive 
Lubrication. 


Governing, 


Patent Positive-Pressure 
Starter. 


Change of Speed while 


running. 
“ FROM A PHOTO OF THE 12 NOM. H.P. SIZE. 
Single Engines from } to 146 actual H.P. (= 170 Ind. H.P.) and Coupled Engines from 86 to 292 actual H.P. (= 340 Ind. H.P.). 


The Specially Constructed Patent Combustion Chamber of Tangyes’ Gas Engine prevents shock, and produces such Steadiness in 
running as to specially adept the engine for driving Electric Light Dynamos. 


APPLY FOR ILLUSTRATED AND DESCRIPTIVE CATALOGUE OF GAS ENGINES TO 


TANGYES LIMITED, BIRMINGHAM. 


ALSO aT 

LONDON, NEWCASTLE, MANCHESTER, GLASGOW, SYDNEY, MELBOURNE 
JOHANNESBURG, GENOA, BILBAO, and ROTTERDAM. 

Telegrams :—“ TANGYES, BIRMINGHAM.” No. 80 8. 
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PATENT 


Oil Refiners, 
34 & 36, SOUTHWARK STREET, 


LONDON. 
Works:—EWER STREET, 


TELEPHONE No. 4740. 


ONLY OFL used last three years by the largest || 
Electric lnstallations in’ London, 
Samples sent on application. 


SUCCESS GUARANTEED. TRIAL SOLICITED. 


Price 2s. 9d. per Gallon. 


Our Oil is now recommended by the principal 
Electricians, and is also suitable for 


SHAFTING, ENGINES, 


For use on 4 and 
AND GENERAL PURPOSES. High-Speed Engines 


FREDERICK SMITH & CO., 


CALBDONIA WORES, HALIFAX 
Contractors to Her Majesty’s Government and Railway Companies. 


Patent Galvanised Telegraph Wire (100-lb. Coils) 


TO ALL SPECIFICATIONS. 


COPPER WIRE 
CONDUCTIVITY. 
Plain Soft. Hard Drawn for Telephone Lines. Special Tinned Wire. 
mM BRON ZE WwIiRE. 


F. WIGGINS & SONS, LONDON. 

MICA MERCHANTS, [Telephone No. 2248, 

Manufacturers of MICA GOODS for LECTRICAL and ALL purposes. 
CONTRACTORS TO HER MAJESTY’S GOVERNMENT. 5100 


166, FLEET STREET, 
Don. 


ih) SUCCESSOR TO 
a) Messrs, ROBERTSON, BROOMAN & CO. 
PAMPHLET OF COSTS GRATIS. 


FORTY-TWO YEARS’ SPECIAL PRAOTICE 
WITH INVENTIONS 


JHE TURBINE. 


Adopted by most of the leading Electrical Engineers on account of its high 
efficiency, great regularity and high class construction. 


GUARANTEED EFFICIENCY 83 PER CEWT. 


Wm. M. FOXCROFT 


(Successor to the late W. Foxcroft, also F. Lucas), 


Telegraph and Telephone Case Manufacturer, 


36, PEROIVAL STREET AND 9, SMITH STREET 


CLERKENWELL, LONDON, E.O. 
(Offiees-PERCIVAL STREET). 


Lock and Block, Single Needle, Bell, Sounder, Perforater, 
Photometer, Telephone Cases, Battery Boxes, &c., &c. 
PRIZE MEDALS UUNDON, 1841; PARIS, 1881, 


SEND FOR 75-PAGE ILLUSTRATED PAMPHLET TO— 


= FREDERIC NELL, 16, Mark Lane, London. 


Tune 17, 1892. 
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W. T. HENLEY’S TELEGRAPH WORKS 


COMPANY, LIMITED. 
Offices:—27, Martin’s Lane, Cannon Street, London E.C. 


TELEPHONE No, Lys. WORKS :—NORTH 
sf 
SUBMARINE CABLES, 
Patent Metallic Braiding, 
TELEPHONE CABLES. 


DYNAMO WIRE 
Silk Covered Wire, 


FLEXIBLE 
AND 


ELECTRIC LIGHT CABLES. 


PATENT 


SPECIALLY ADAPTED FOR 


ELECTRIC LIGHT INSTALLATIONS 


AND FOR ANY WORK WHERE UNIFORMITY OF SPEED IS DESIRABLE. 


. GOLD MEDALS 
EDINBURGH, 1886; LIVERPOOL, 1886. 
"S881 


And 39, VICTORIA STREET, WESTMINSTER, LONDON, 5.W. 
PRICES ON APPLICATION. 


TELEPHONES, 


Combined with microphones, free of all Patent Rights. 


GENT & CO.’S LEVER MICROPHONE.— Patented 1881. 


Clear Articulation, fitted with Induction Coil, in Walnut case uae to any 10 6 \ 
Telephone, complete with instructions oe 

We are making the most complete sets of Telephones in the market. Send for 
our new descriptive Price List, with instructions for fixing, Diagrams, and over 50 
illustrations, FREE. 

Fie. 374, including Bell, 21s. per set. Fig. 3'79, including Microphone and Bell 
or Watch Telephose, Automatic Switch and Bellin Walnut Casa, 3ls. per set. A 
liberal discount to the trade. 


- INDICATORS, BELLS, PUSHES, BATTERIES. 
The most varied Stock in the Trade. 


WATCHMAN’S CLOCKS, DRY BATTERIES, &c., &c. 


Bee —s complete Pamphiet “ How to fix Electric Bells, Telephones, Speaking puis. sonpnt 
uctors, &c.,” 400 Illustrations and Diagrams, 90 pages, Post free 4 stam 


GENT & CO.., Faraday Works, Leicester. 


iv’. {June 17, 1892 
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TELEPHONE No. 105. 


Lt LONDON. ad 


LONDON ELECTRIC WIRE COMPANY, 


LIMITED, 


ANCHOR WORKS, PLAYHOUSE YARD, 


MANUFACTURERS OF 


COVERED WIRES OF ALL DESCRIPTIONS 


For Electrical Instruments, Dynamo Machines, Telephones and Electric Bells. 


CABLES OF LIGHT, MEDIUM AND HIGH INSULATION FOR ELECTRIC LIGHT MAINS 
AND BRANCH CIRCUITS. 


FLEXIBLE CABLES AND CORDS OF ALL DESCRIPTIONS. 


CONTRACTORS to the various GOVERNMENT DEPARTMENTS 


And to the Leading Electric Light and Telephone (ompanies. 


PLATINOID WIRE FOR HIGH RESISTANCES 


(MARTINO’S PATENT). 


The Specific Resistance of Platinoid is 50 per cent. higher than that of the best German Silver. Its temperature coefficient 
is lower than that of any other metal used for Electrical purposes. It is uniform in quality, and does not tarnish under 
atmospheric influences. During the past six years some of the largest Electric Light Companies have adopted Platinoid for 
Resistances, to the entire exclusion of German Silver. 


Sole Agents for Platinoid for all Electrical Purposes (By Agreement with the Patentee), 


THE LONDON ELECTRIC WIRE COMPANY. 


PRICE LISTS OW AFPLICATION. 


DOUBLE POLE MAIN SWITCHES 


Porcelain Switches, 


Brass and Iron 


Cut-Outs, Brackets, 
Ceiling Roses, Porcelain Standards, Pendants, 
or and 
Brass Covers Electroliers 
of various for all 


™N designs. purposes, 


work done 
for Contractors 
at short notice. 


Stock in 
London of all ' 
Standard Articles. | 


4, MACCLESFIELD STREET, SHAFTESBURY AVENUE, LONDON, W. 
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CONTINUOUS CURRENT DYNAMOS 


ARE THE 2E83EsS$"—™ IN THE MARKET. 
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Spherical Seated Bearings. Absence of Sparking. 
Perfect Lubrication. No Overheating. 
Large Commutators. Highest Efficiency. 


Series, Shunt, or er ee Belt, Rope, or Direct Driven. 


BLAKEY, EMMOTT & CO., Ltd. Halifax, England. 


SEND FOR NEW ILLUSTRATED CATALOGUE. FREE TO THE TRADE. an 
TEE BELT. 


The STRONGEST and BEST for ELECTRIC LIGHTING. 10-inch Belts are running night and day at 
ELMORE’S COPPER DEPOSITING WORKS, LEEDS, 
On large dynamos at 6,800 miles a week. 
ALSO LARGELY USED AND RECOMMENDED BY ELECTRICAL ENGINEERS. 


Apply for Samples, &c., to HEBBLETHWAITE BROS., Patentees and Sole Makers, HUDDERSFIELD. 44, 
SPECIAL CHARCOAL IRON SHEETS. DYNAMO PLATES. TRANSFORMER STAMPINGS. 


Sheer Steel, Tool Steel, Megnet Steel. teel Tubes for ecient Conductors 


Merchant Bars, Hoops & Plates. 184, UPPER THAMES ST., LONDON. ac other purposes. 
olle afcin: rass 0} r Tubes, 
Brass and Copper Rods, Shestsand Wir. AND STEEL. Gun mea”, 


MOON & WALL, cARBONRN Ss. 


Electric Light & Power Engineers, Manufacturers & Contractors, a 
GLOBE BRENTFORD. & F. C AM K ER LAI N, 


SHIP ELECTRIC LIGHTING A SPECIALITY, | "anufacturers of Pure Carbon Points, Tubes, Filters, 


SPECIAL DIRECT-DRIVEN SLOW SPEED Cells and Battery Plates of every description. 
COMBINED ENGINE AND DYNAMO, 
POR SHIP LIGHTING. Works: BARNSLEY. 


Also Compact Self-Contained Belt-driven Plants for a similar purpose. 
Estimates Free. Enquiries Invited. : 


Telegrams : “MOON, BRENTFORD.” ABC Code used. 4776 E LE CTR I Cc WI R E Ss. 


COVERS ano CASINGS MADE ro ANY DESIGN 


= T.0 TAKE Dynamo Machines, Electric 
MAHOGANY & GENERAL CABLES Im Bella, Telephones, Electrie 


TIMBER MEI. CHANTS, TO ANY 
= MOULDING MANUFACTURERS a> 


58 & GO, WILSON STREET, FINSBURY. E.C. 4 
| UNITED ELECTRIC WIRE 


14a, Clerkenwell Green. London, E.C. ww» 


AUSTIN’S 


For a on Arc or Incandescent Light circuits direct, without _ 
any intermediate resistance. The EFFICIENCY is very high. Gives 
no trouble in working. Is compact, well made, and beautifully finished. 
Can be handled with safety by the most inexperienced people. Made in 
the following sizes :—,;, 7, 4, 4, 4, 1, 2, 34, 5 5 LP. 


THIS MOTOR HAS ROLLER BEARINGS AND SELF- 
FEEDING BRUSH HOLDERS. 
Prices and Particulars Post Free on Application. 
AUSTIN MYVvERS, 
FLORENCE ELECTRICAL WORKS, 
ARMLEY, LEEDS. 4189 
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CALLENDER’S BITUMEN TELEGRAPH & WATERPROOF 6c, 


LIMITED. 
101, Eeadenhall Street, LONDON.  elegrams: “CALLENDER, LONDON.” Telephone, No, 4,485, 
Oldham Place, Renshaw Street, LIVERPOOL, and Cannon Passage, BIRMINGHAM. 
Works: ERITH, KENT. Telegrams: “OALLENDER, PIOCARDY.” Telephone, 8,411, 
UN DERGROUN D MAIN s 
LAID COMPLETE ON CALLENDER-WEBBER OR SOLID BITUMEN SYSTEMS. 


LEAD SHEATHED WIRES AND CABLES 
FOR UNDERGROUND WORK, HOUSE AND FACTORY MAINS AND SHIP WORK. 
Concentric Cables—-ARMOURED—Metal Sheathed. 
ABRIATL CABLES. 


— 


ELECTRICAL ENGINEERS AND CONTRACTORS, 


Manufacturers of CONTRACTORS 
STEAM - for 
TURBINE DYNAMOS, fa) COMPLETE 
CENTRAL 
DYNAMOS 
Driven by Belt Gearing a 
andfor—( LIGHTING 
Coupling Direct to Engines. 3 STATIONS. 
SEARCH LIGHT PROJECTORS, MIRRORS! 
MOTORS, MIRRORS!! 
ARC LAMPS, 
TRANSFORMERS, &c. MIRRORS !!! 
Telegraphic Addresses: 


London Office: 
“TURBO, NEWCASTLE-ON-TYNE.” 


“DUNAMIS, LONDON.” 5186 


66 VICTORIA STREET, S.W. 


HEMMING’S 


NEW 


TWO MACHINES FOR THE PRICE OF ONE. 


By this Dynamo (2-Unit) 20 Lamps of 16 C.P. each can 
be lighted, and at the same time, from separate terminals, 
an output of 100 Amps. and 10 Yolts, suitable for working 
500 gallons of plating solution is obtained. First-class 
mechanical construction and — leading features. 


: — NEW JOHN ST. WEST, BIRMINGHAM. 
Enauiries Solicited. we 
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DOUBLE-ACTING 


ELECTRIC LIGHTING, 


PIPING, VALVES AND CONNECTIONS, 


CENTRAL STATION INSTALLATIONS. 


F. M. NEWTON, 


Neuton-Hawkins’ Putent, 1176-91, 


TAUATUN LYNAMUS, 
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Established 1852. 


Ledsam Street Works, BIRMINGHAM. = ns 


London Ole : Westminster Chambers, 9, Victoria 8. W. 


MANU FACTURERS oF 


PLAIN AND COMPOUND, 
FOR 


AIR AND CIRCULATING tUNPs, 


COMPOUND DYNAMO ENGINE, 


COMPLETE STEAM EQUIPMENT 
OF 


AS SUPPLIED TO H.M. SERVICE. an” 8 


CHEMICALS. 


ALL KINDS FOR ELECTRICAL WORK, and also for 1NDIA-RUBBER & GUTTA-PERCHA MANUFACTURERS, 


Solid Sulphuric Acid and Bichromate Salt for Export. 


G. BOOR & Co., 1 & 2, Artillery Lane, Bishopsgate, LONDON, E.C. 


CONTRACTORS TO THE POST OFFICE wan OFFICE, ca INDIA AND NEW ZEALAND OFFICES AND LEADING TELEGRAPH COs. 3675 


ACCURATE. 
RELIABLE. 


FINISHED. 
LOW PRICE. 


NEWTON ELECTRICAL ENGINEERING WORKS, T 


Highest Efficiency; Beauty of Design ; 
Moderate Speeds; Best — and Materials. 


Kapp’s Patent, t910-1808, 


TAUNTON. 


PRICES AND PARTICULARS ON APPLICATION 
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THE 


BRITISH ELECTRIC LIGHT COMPANY, LTD. 


Incorporated 1878. 


GOLD MEDAL, Paris International Electrical Exhibition, 1881. { 
GOLD MEDAL, Crystal Palace Electrical Exhibition, 1882. ; 


THE OLDEST ELECTRIC LIGHT COMPANY IN ENGLAND. : 


This Company is prepared to undertake installation work of every description, 
either for cash payment or for a fixed yearly rental for a term of years, the Company : 
keeping the whole of the necessary plant and fittings in proper working condition x 
during such term. ; 

Tenders will be submitted for all classes of work free of charge, and for this pur- 
pose the Company’s Engineer will inspect any premises before tendering. Application 
to be made to the Secretary, at the offices of the Company, 


11, DELAHAY STREET, WESTMINSTER. 


Jelepnone No. 3,049. Telegraphic Address: “ TURNCOCKS, LONDON.” 5093 


AMERICAN WHITEWOOD ELECTRICAL CAPPING AND CASING. q 


CHURCHILL & SIM, Brokers, 29, Clements Lane, London, a 

are the only Representatives for England for the <M> brand of this | 

and other woods, from whom prices can be obtained. 58 


Louisville, Ky. C. C. MENGEL, Jun., & BRO. CO. 


ALBION WORKS, HANLEY, 


ELECTRO-MOTORS Are making 


From to 50 
PoRCE I. | 


«COMPLETE PLANT FOR ELECTRIC LIGHT 
| AND TRANSMISSION OF POWER. Quite cqual to those of any other manufacturer, 


=! Contractors for the erection of and at LOWER PRICES. 


Bells, Telephones, &c. 


ELMWOOD ELECTRICAL WORKS & |, BOND PLACE, LEEDS, WILL BE PROMPTLY ATTENDED 


BRASS, GUN METAL, 
PHOSPHOR BRONZE 
CASTINGS 


\ INGOTS, 
PHOSPHOR TIN, 


| | J.&J. HUGHES, 
BELL PRESSES CEILING ROSES, he Ez ree! | | ALBION METAL WORKS, \ 
CUTOUTS LAMP-HoLDERS. | | BIRMINGHAM. \ 


| Earthenware Appliances for Electric Lighti 


a 1 Telegrams “Bronze,” Birmingham. 


| 
= AA 
\ 
BIBBITT'S 
METAL, 
&c. a 
~ | 
if 
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STATTER 


68, VICTORIA ST., S.W. 


: Works: MILLWALIE, E. 
DUBLIN OFFICE: 23, SOUTH FREDERICK STREET. 


Telephone, No. 3,188. Telegrams: Statter, London. 


PRICE LISTS ON APPLICATION. 


MANUFACTURERS OF :— PLANT USED BY:— 
! CONSTANT CURRENT DYNAMOS, H.M. OFFICE OF WORKS. 
' CONSTANT POTENTIAL DYNAMOS. THE INDIA OFFICE. 
ELECTRIC MOTORS, TRANSFORMERS, THE GENERAL POST OFFICE. 
ALTERNATORS, HIGH-SPEED ENGINES, H.M. THE CZAR OF RUSSIA. 
COMBINED ENGINES AND DYNAMOS, THE FRENCH GOVERNMENT. 
TRANSMISSION OF POWER PLANT, THE DUTCH GOVERNMENT. 
ELECTRIC CRANES, ELECTRIC LOCOMOTIVES, THE PORTUGUESE GOVERNMENT. 
ELECTRIC LAUNCHES, THE EGYPTIAN GOVERNMENT. 
ELECTRIC TRAMCARS, LONCON AND INDIA DOCKS JOINT COMMITTEE. 
ARC LIGHTING PLANT, SWITCHBOARDS, THE SOUTHWARK AND VAUXHALL WATER CO. 
MEASURING INSTRUMENTS, and HOUSE-TO-HOUSE ELECTRIC LIGHT SUPPLY CO. 
EVERY DESCRIPTION OF ELECTRICAL PLANT. LONDON ELECTRIC SUPPLY CORPN., &c., &c., &c. 


=. w A 


MAGNETO WORKS, SHEFFIELD, 


SPECIALITIES OF STEEL AND STEEL WIRE 


ADAPTED TO THE INSTRUMENT AND ELECTRICAL TRADES. 


Magnet Steel of the highest efficiency. Swedish Iron extremely pure. 
TOOL STEELS—ALL DESCRIPTIONS. 


COLD ROLLED STEEL IN ALL DIMENSIONS. COLD ROLLE STEEL, TEMPERED AND POLISHED, IN STRIPS. 
Springs—Helical, Spiral, or to Patterns. Steel Binding Wire, Polished.and Plated. 


BEST ROUND STEEL WIRE, POLISHED, IN LENGTHS OR COILS, ALL GAUGES. TEMPERED WIRE. POLISHED AND PLATED 
MUSIC WIRE. QUALITIES FOR SPRINGS, &c. 5219 


BRITANNIA IRON WORKS, GAINSBOROUGH. 


PERFECT 
REGULARITY 


ll 
RUNNING. 


Improved High Speed Horizontal Fixed Engine, with? Moore’s Patent Crankshaft Governor 
and Balanced Slide Valve 


SPECIALLY ADAPTED FOR ELECTRIC LIGHT WORK. 


Telegrams for Worts: ‘ Marshalls, Gainsboro’.” Telephone No. 6,648. Telegrams for London Office: “ Engine, London.” 


Illustrated Catalogues, with Current Prices, free on application. ‘e245 


| — 2) 
2 London Offices, Showrooms and Stores :—MARSHALL’S BUILDINGS, 79, FARRINGDON ROAD, E.C. 
—_ 
wl ENGINES «= «SA 
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Ge UYDYDER & CO... 
: OIL * REFINERS, 


98, TOOLEY STREET, LONDON, [ 


DYNAMO OIL, GAS ENGINE Ol, HIGH: PRESSURE CYLINDER OIL, 


LUBRICATING GREASH, &c. 


Leather Belting, Cotton and Canvas Belting, India-Rubber ‘Sheets 
and Washers, and all Asbestos Goods kept in stock. 


SAMPLES AND QUOTATIONS FREE. 


Samples at Stand 167] SW AE O EBS SS Palace Exhibition, 


Of all descriptions, combining the greatest strength with highest possible insulation, in Bristol Glazed Stoneware 
and Special Porcelain Stoneware (White). 


ALSO BATTERY JARS, PRIMARY AND SECONDARY AND POROUS CELLS. 
PRICE, SONS & COMPY., The Potteries, BRISTOL. 
London Agency: CHAS. D. BARKER, 202, PHCENIX STREET, N.W. 4624 


RAMSDEN, CAMM & CO.. 


BRIGHOUSE. 
and Ateel Wire Orawers and Galvanizers. 


MANUFACTURERS 


TELEGRAPH, TELEPHONE ‘AND CABLE WIRE, 
Rice Contractors to H.M. Postmaster-General, the Indian and Colonial Governments and leading Railway Companies 
8. SPECIALITIES :—FINE SIZES OF H.C. COPPER, GERMAN SILYER, &c., WIRES. an 


POWER 


can be obtained in Low Tension Stations by the use 
of the Crompton-Howell Accunalators, and in an 
emergency they can discharge at a rapid rate and 
take up the whole supply. They also effect con- 
siderable economy, as by their use machinery can be 
stopped at periods of small demand, and the accumu- 
lators continue the supply, thus saving one shift of 
men. 

Prices and full particulars, with report from 
eminent engineers at present using them, can be ob- 
tained from 


THE CROMPTON-HOWELL ELECTRICAL STORAGE Co, LtD., 


Mansion House Buildings, London, E.C. 
Worxks:- LLANELLY. 
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FOR 


QVERHEAD TELEPHONE LINES 


{June:47,: 1892, | 


PHOSPHOR BRONZE 
CASTINGS, 


Bronze Wire, Rods, 
‘Sheets, &c.; Bearings, Bushes, 
and other wearing parts of Machinery 
White Anti-Friction Metals 
of all kinds, 


strength and high conductivity for 
Overhead Lines. Vulcan Composite Wire, 


FOR 


ME TAL, 


FOR 


CASTINGS, FORGINGS, RODS, SHEETS, AND STAMPINGS. 


The PHOSPHOR BRONZE Co., Ld. 9, Sumner St., Southwark, LONDON, S.E. 


REID BROTHERS. 


12, Wharf Road, City Road, London, N., 
TELEGRAPH AND PNEUMATIC ENGINEERS AND CONTRACTORS 


FOR THE SUPPLYING, ERECTING LAYING DOWN AND MAINTENANCE OF OVERHEAD AND UNDERGROUND WIRES FOR 


TELEGRAPHS AND ELECTRIC LIGHTING. 


COMPLETE ELECTRIC LIGHT INSTALLATIONS. 
PNEUMATIC TUBES FOR THE TRANSMISSION OF PAPERS, &c., 
FITTED WITH ENGINES AND PUMPS COMPLETE. 

REID BROS.’ “PATENT” PNEUMATIC CASH SYSTEM for the transmission of COINS, &c. 
Makers of Radcliffe’s Patent Electrical Signal-Locking Apparatus, and Patent Electrical Passenger and Guard Communication. 


CONTRACTORS TO H.M. GOVERNMENT FOR SUBMARINE MINING APPARATUS AND ALL ELECTRICAL 
TESTING AND TELEGRAPH INSTRUMENTS. 


Manufacturers of Submarine Cables, Wire, Iron Poles, Instruments, Batteries, Insulators, and Stores of every Description. 4223 


egraphic Address: THE TELEPHONE 


LONDON.”. No. 3262, 


THE JOX NSTONE SYSTEM 


ELECTRICAL UNDERGROUND CONDUITS, 


ALL CABLES ACCESSIBLE AT ANY POINT. SPECIAL FACILITY FOR DISTRIBUTION. 


Offices and Showrooms (with full size model): 99, VICTORIA STREET, WESTMINSTER. 


CRYSTAL PALACE, STAND No. 141, NORTH NAYE. 
M. R. MARGESSON, Managing Director. 


— 
a Ss And al ectrical Purposes. 
Phosphor C Patent Silicium 
&e. 
: Bronze Wire of great tensile 
‘i BRONZE. 
| z 
| $ strong as Steel, with higher | 
son O conductivity than 
Bronze, 
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TO ADVERTISEMENTS. 


Sera ee whose announcements are ordered for a series, are entered under any one Heading in this Index free of charge, 
but if repeated under other headings, Gd. per week is charged for each additional entry. 


Accumulators. PAGE 
Elec. 8. Co... 11 
Drake & Gorham ow 
Electrical Power Storage Co. | 


J. Stiff & Sons (Boxes only) 
Woodhouse & Rawson United .. 15 


Are Lamps. 
Johnson & Phillips ove 1 
Woodhouse & Rawson United .. 15 


bestos. 
United Asbestos Co. iv ni 


Auctioneers and Valuers (Heshentenl). 
Wheatley Kirk, Price & Goulty Sup. 


Batteri 

India-Rubber Co.... « 

Johnson & Philli 1 

Telegraph Mfg. 3 

Weymersch Battery 24 

Woodhouse & Rawson United . 15 
Battery Jars.—J. Bourne & Son... 19 

J. Stiff & Sons... wie 
Bells. 

General Elec. Co., Ld. ... Sup. 8 

Shep , Allarton & Madeley ... 

Ww ouse & Rawson United... 15 
Bios. ... 6 

eee eee Sup. 10 
Books. 

Berly’s Universal Elec. vee 23 

E. & F. N. Spon ... “ae 13 

Whittaker & Co. 13 
Cabinet Work.—W. M. Foxcroft eco 3 
Castings.—J. &J.H 9 

Phosphor Bronze 
Chemicals. 

G. Boor & Co. eee eee 8 
Commutators.—F. R. Brown 9 
Dynamos.—Andrews & Preece s 

Austin & Myers 6 

Giilcher Electric Light & &P. Co. 19 

Wilson Hartnell ... 17 

T. L. Hemming & Co. ... ove 7 

J. H. Holmes & Co. a 4 9 

Johnson & Philli; 1 

Laurence, Scott 

Newton Elec. Engineering Works 8 

C. A. Parsons & 7 

Roper’s Electrical Eng.Co. ... 24 

Ernest Scott & Mountain —_ 7 
. J. G. Statter & Co. 10 

Woodhouse & Rawson United . 15 


Ebonite.—Harburg [. vp. 9 
D. Moseley & Po 

Electrical and Contractors 
Acme Electric Works . 21 
J. D. F. Andrews & Co. woe 
Andrews & Preece eso 19 
Appleton, Burbey & Williamson — 20 
Blakey, Enmott & Co. ... a 6 
British Electric Light Co. se 9 


Brush Electrical Engineering Co. 14 
Callender’s Bitumen Tel. &c. Co. 7 
Charlesworth, _— Co. 


Crompton & Co. ove Bup. 16 
Drake & Gorham .. see 
Electric Construction Corp. = 
Elliott Bros. one 16 
T. Goolden & Co. ... 11 
India-Rubber & Telegraph Works Co.28 
Johnson & Philli ove ove 1 
Laurence, Scott & Co. ... 
Moon & Wall. ove 6 
C, A. Parsons & Co. ann ais 7 
Paterson & Cooper oo 
Reid Bros. ... aes eve 


| 


Electrical Engineers, &c.—Cont. | 
Ernest Scott & Sup. 7 | 
Siemens Bros. & Co. eee 
Swinburne & Co... 

T.G. Elec. Power & Traction Co. 

Telegraph Mfg. Co. ove Sup. 3 
Western Electric Com: Sup. 16 
Woodhouse & Rawson United... 15 


Carbons. 
F. Chamberlain ... 6 


Goal Elec. Co. , Lid. (a. up 
Johnson & Phillips 
Woodhouse & con: United .. 5 


Electric Light Fittin: 
Appleton Burbey 20 


Bayley Bros. 
mham & Froud... 17 
Dorman & Smith ... 13 
Electrical Accessories Co 5 
Evered & Co. = 
Faraday & Son 
Fowler, Lancaster & Co. Sup. 5 
Genl. Elec. Co., Ld. (a. seperated 8 
A. P. Lundberg 
The Paiste Switch ows Sup. 1 
Poole & White ... ooo Sup. 2 
Spagnoletti & Crookes ... — 
B. Verity & Sons .. eee Sup. 1 
Walsall Electrical Co. 6 
Woodhouse & Rawson United . 15 
Electric Welding. 
Lloyd & Lloyd _... Sup. 15 
Browett "Lindley. & Co 16 
Davey, Paxman & Co. ... —— 
Greenwood & Batley ‘ 4 
Marshall, Sons & Co 10 
Priestman’s Oil E: ee 


Ransomes, Sims & Jefferies 


Stockport Gas Engine ... 
Tangyes’ Gas Engine 


one 2 
Willans & Robinson eve Sup. 15 
Exhibition.—Crystal Palace 
Exhibitors’ Advertisements } 15 to 28 
Fibre.—David Moseley & Sons... 
Fire Insurance. 
Phenix Office... ose 
Fuel Economiser. 
E. Green & Son ... = 
Glass.—Genl. Elec. Co.a. 8 
Woodhouse & Rawson United . 15 
Incandescence Lamps. 
Woodhouse & Rawson United... 15 
India-Rubber. 
India-Rubber, G. P. & Tel. Wks. Co. 28 
D. Moseley & Sons ove ove 
Institution. 
Military & Engineering College Sup. 10 
Insulating Paper. 
Willesden Paper & Canvas Co. Sup. 12 


Price, Sons & Co.... 
&R United .. 15 
Iron and Steel.—Turner Bros. ... 6 
Lubricants. 
G. Skudder & Co. 
W. H. Willcox & Co. ees ooh 3 
Magnet Steel.—G. P. Wall - 
Manufacturing Electricians. 


Birmingham Tele. 


Sup. 
Dorman & Smith .. 


PAGE 


Elliott Sup. 16 
Hartmann 4 & Braun Sup. 12 
Hodges & Todd ... 8 
International Electric Co. ‘Bup. 1 
Keys’ Electric Co. eee Sup. 4 
King, Mendham & Co. ... Sup. 10 
Laurence, Scott & Co. aie 
Nalder Bros. ee 
Pilsen Electric Co. ove 
Telegraph Mfg. Co. ove Sup. 3 
Walsall Electrical Company 6 
James White 19 
Woodhouse & Rawson United .. 15 
Mica.—F. Wiggins & Sons ... oe 3 
Motors. 
Cuttriss, Wallis & Co. ... 9 
Gilcher Electric Light & P. Co. 19 
J.G. Lorrain... Sup. 9 
+. 
& Co.. 


Pees Aird (Wrought tron & Steel) 
Johnson & Phillips (wood and Iron) 1 


Porcelain Appliances. 
John Dimmock & Co. ... 
Dorman & Smith .. own 3 
Genl. Elec. Co., Ld. Binawanger) 
Jas. Macintyre &Co. ... 
Taylor, Tunnicliff & Co. . 
Woodhouse & Rawson United .. 15 


Porous Cells.—J. Stiff & Sons 
Railway Signals.—Saxby & Farmer 14 


Screws.—Davis & Timmins i 26 
Stampings.—Harold & Jenkins Bup. 12 
Tel ph En aie 
Telegraph Mfg. Co. Sup. 3 
Tele 
msol. & Co. 17 
Gent & Co. ol 4 
G. A. Nussbaum . os Sup. 1 
Tools, &c. 
C. Churchill & Co. 
H. Milnes . ne 


Tubes.—Josep h Aird... ee 
A. & J. Stewart & Clydesdale 


Tarbines.—F. Nell ... one int 3 
Underground Conduits. 

Internl. Electric Subway Co. ... 12 
Wire (Covered). 


British Insulated Wire Co. Sup. 12 
Fowler-Waring Cables Co. 

W. T. Glover & Co. o 2 
W. T. Henley’s oe Works Co. 4 
London Electric Wire Co. 5 
Phillips Bros. ... owe 
Telegraph Mfg. Co. an Sup. 3 
United Electric Wire Co. ‘a 6 
Woodhouse & Rawson United .. 15 


Wire (Uncovered).—Davis & Timmins 26 
Phosphor Bronze Co ss... 12 
Ramsden, Camm & Co. ie oe 
F. Smith & Co. ... 3 


ood Casings. 
Churchill & Sim ... on 9 
Genl. Elec. Co. Sup, 8 
J.F. & G. Harris .. 6 
Vigers Bros. Su up. 9 
Woodhouse & Rawson United .. 15 


Misce.Langous ADVERTISEMENTS relating to Situations, Articles for Bale and Wanted, &c., &c., appear on Sup. 9 (middle Souk 


CROMPTON & CO., LIMITED, st sur. 1s 
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THE ELECTRICAL REVIEW. 


FARADAY & SON'S 


EXHIBITS AT CRYSTAL PALACE, 
Stall No. 12, S. Nave. 


Princess Christian Suite of Rooms. 
No. 203, 8.W. Gallery. 


INTERLOCKING THE LOCK AND BLOCK. 


The Board of Trade have resents urged the Instra 
ments = Lovers, to t with supplementary Automatic reliably 
accomplished and ht cal tse on lines protection of various granted pe Diploma 
of Honour (the Highest eat Award), inburgh, 1880, Plans, 


SAXBY & FARMER, Railway Signal Contractors shows Canterbury Road, KILBURN, LONDON, N. ale 
Manufacturers of Ratheay Signals, Oabins, Interlocking Levers, Block Instruments, and Signal Werk of every description, Blectrical and Mechanteat, 


DAVEY, PAXMAN & Co., Engineers, COLCHESTER, 


Devote special attention to 
STEAM ENGINES AND BOILERS REQUIRED FOR ELECTRIC LIGHT INSTALLATIONS. 


Telegraph Address:— 
i 
q i 

m™m urable 0 

in the EES ont sor for their Steam Engines aad Bollese 


DAYEY, PAXMAN & CO., Engineers, COLCHESTER. 
Loxpon Orrice: 78 [late 189], QUEEN VICTORIA STREET, E.C. 


THE BRUSH ELECTRICAL ENGINEERING COMPANY, Lro, 


Have ready for Prompt delivery 
CLASS “B” TRANSFORMERS (to 
suit Board of Trade requirements) 
of various sizes from 750 Watts 
upwards. 

= The various sizes of CLASS “A” 
——~> TRANSFORMERS, suitable for use 
in Sub-Stations, in Brick Chambers, 
on or in situations where the Board 
of Trade Rules do not apply, can be 
supplied at VERY SHORT NOTICE. 


THE TRADE SUPPLIED. 
Price List and full particulars may 
CLASS 2.“B” TRANSFORMERS. be obtained from the 


Head Office:-ALBERT BUILDINGS, 49, QUEEN VICTORIA STREET, E.C. isso 


FOR THE BEST 


APPLY TO 


J. E. SPAGNOLETTI & CROOKES, 


GOLDHAWK WORKS GOLDHAWK ROAD LONDON, W. 


xiv (dupe 17, 1892 
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pe WE ARE NOW OFFERING 


SLIGHTLY 


TELEPHONES, INDICATORS, BELLS, PUSHES, 


From our Exhibit at the CRYSTAL PALACE at List Prices 
subject to a SPECIAL DISCOUNT. 


THE INTERNATIONAL ELECTRIC COMPANY 


(Sole Depét of MIX & GENEST, Ltd.), 
34, ALDERMANBURY, LONDON, E.c. 


mt STREET, COVENT GARDEN, AND: REGENT STREET, 


Lonpon, » 


Have now made arrangements for 


QUANTITIES 


Of any 


ELECTRIC FITTINGS 


In their Catalogue to be supplied at a | 


DISCOUNT. 


WRITE FOR PARTICULARS TO 


BE. VERITY & Sons, 


ASTON BIRMINGHAM. nt 


SOLE PROPRIETORS OF 


BERTHON’S, ADER’S, AUBRY’S 


AND WELL-KNOWN 


PATENTS. 


29, Ludgate Hill, 
LONDON, E.C. 


4 
| 
q 
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POOLE WHITE, Lia. 


ELECTRICAL & MECHANICAL ENGINEERS, MANUFACTURERS & UPPLIERS, 


58 & 59, Bread St., Cheapside, London, E.C. He.) 
Works: KING’S ROAD, CAMDEN TOWN, N.W. 
West End Offices :—10, GLASSHOUSE STREET, W. 


Manchester Branch: 27, ARCADE CHAMBERS, ST. MARY'S GATE. 


Telegrams: “PLATESSA, MANCHESTER.” 


4 T 


FROM 3 TO 1,000 Amps. 


PLAIN CREAM, OR BLACK. 


Wall Socket 
4 Patent). 
Single and “D.P.” Porcelain Cut-Outs. —— “P, & W’s” Special Design Cut-Outs, 


_ 7 Amp. “ 8.P.” Cut-Out, Metal Cover. 2}-in., 3-in. and 3}-in. diameter. 7 Amp. “8.P.” Porcelain Cut-Out 


PRICE LISTS POST FREE ON APPLICATION. 


4 
H 
POOLE & WHITE'S PATENT B.C.” LAMPHOLDERS. 
DIAMOND 
MAIN SWITCHES AND SWITCHBOARDS A SPECIALTY 
|” 
“ STANDARD * CEILING *# ROSES. 
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MANUFACTURERS ana CONTRACTORS to the Admiralty, War Office, H.M. Post Office, 
and the Principal Electric Light Companies and Contracting Firms. 


NOW READY, 


AND SENT ON RECEIPT OF TRADE CARD, 


OUR * NEWVV 


PRICE LIST or 


Glectric Light 


S 
THE 


TELEGRAPH MANUFACTURING CO., 
Limited, 


HELSBY, 
Near WARRINGTON. 


And 11, Queen Victoria Street, oa 
LONDON, E.C. January, 1892. 


HIGHEST REFERENCES AS TO QUALITY & DURABILITY. 


TELEGRAMS: “LIMITED, HELSBY.” 
LONDON TELEPHONE No. 1935. LONDON TELEGRAMS: “CONCENTRIC, LONDON. 1 


] 
| 
Wires. 
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Manufactured at our works, 


UNDER LICENSE FROM THE EDISON-SWAN COMPANY. 


2-24 GHARING (ROSS Re LONDON.WC 
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THe BIRMINGHAM 


TELEGRAPH 


MANUFACTURERS OF ALL KINDS OF APPARATUS AND INSTRUMENTS FOR 


TELEGRAPH LINES, 
TELEPHONE LINES, 
EBLEOTRIcC BELLS, 
DOMESTIC APPLIANCES, 


OF FIRST-CLASS MATERIAL AND WORKMANSHIP. 


——— 


SPECIALITI ES. 


SIGNALLING INSTRUMENTS, 
LECLANCHE BATTERIES, 
ELECTRIC BELLS. 
PATENT CHINA MOUNT'ED BELL, 


CABINET WORK. NEW CANEW TELEPHONE ARM REST, 
TO ANY DESIGN. ORNAMENTAL CHINA PUSHES, 
BRASS PUSHES. 
B.A. STANDARD & WHITWORTH SCREWS BINDING SCREWS, &c. 
QUOTATIONS UPON APPLICATION. 4601 
BIRMINGHAMN, 


INVENTORS & ORIGINAL MANUFACTURERS 
OF CHINA CASED . SWITCHES, &c., 


WHOLESALE MANUFACTURERS OF ALL DESCRIPTIONS OF 


ELECTRIC 


Fowler, Lancaster & Co.’s Non-Sparking Switches, 
Removable Bar Cut-Outs (Patent), CHINA 
New Lever Bar Switch Cut-Out, LAMP 
Patent Central Pillar Ceiling Roses, COLLARS. 
DELAWARE ‘Concentric and other Wall Plugs, | 
: Wall Plug Switch, ‘ 
HARD F 'BRE. Brass, Copper, and Electroliers, 


Pendants, Brackets and Standards, 
Special Fuse Wire. 


SPECIAL TERMS FOR EXPORT, 
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ELECTRICAL CO., WALSAL'. 


FROM THE EDISON-SWAN CO. 
Ne. 3. 


WALSALL HOLDER. 


NEW PUSH SWITCH. 
' Press Once to Light the 


- Lamp, which is Extinguished 
by a Second Push. 


“Re 121735 


DER, 
AS IMPROVED 


HAS SLATE BASE, 


WHICH MAY BE REMOVED FOR WIRING, 


BUFFERS AND DISCS BEING SAFELY REC‘SSED. 


THE 


SPECIAL 


Specially suited for Testing the Conditions of Accumulators. 
IMPROVED, 
LARGER SCALE, 
NEARLY DEAD BEAT. 
SOLID LEATHER CASES WITH SLING STRAP 10s, EXTRA. 


PRESSEL SWITCH, 
With Cord Grip 5s, 6d 
Pressing the Button alternately 
Lights and Extinguishes a 
Lamp, or group. 


ge Polished Brass 45s, per doz 
ee Holder, Shade, and Cord extra 
iid according to Specification, 


GUARANTEED CORRECT, 
Diwided into Tenths. 


NEW CHINA SWITCH 
(IMPROVED). 
Quick Break 2s. 6d, 


‘S104 10 § 
‘SOP 


AMPERES 


LOW READING AMMETER 
{Companion to Special Voltmeter). 


ve 
No. 6. = = 
WAL 
= | 


Glectrical & General Gnogineers & Brase Founders, 
NEWCASTLE-ON-TYNE. 


Offices. Telegraphic Addresses. | Offices. Telegraphic Addresses. 
LONDON: 100c, Queen Victoria Street, E.C. “ Potential, London.” GLASGOW: 7, Bothwell Street. “ Esco, Glasgow.” 
LIVERPOOL: 1, Tower Buildings. a 
MANCHESTER “4 24, Victoria Buildings. “ Ampere, Manchester.” NEWCASTLE-ON-TYNE, Close Works. “ Esco, Newcastle-on-Tyne. 
HUDDERSFIELD: Lancaster Yd.,Cloth Hall 8t. “Dynamo, Huddersfield.” JOHANNESBURG, South Africa. “Galvo, Johannesburg.” 


ELECTRIC LIGHTING. 


SOLE MANUFACTURERS OF 


TYNE DYNAMOS 


FOR ARC OR INCANDESCENT LIGHTING IN MILLS 
FACTORIES, WAREHOUSES, &c. 


TYNE ALTERNATING DYNAMOS. 


Special Dynamos for Deposuing Copper on 
Printing Rollers. 


TYNE ARC LAMPS AND TRANSFORMERS. 


COMPLETE INSTALLATIONS ERECTED IN ALL 
PARTS OF THE GLOBE. 


2 ™ Price Lists and Estimates given on Application. 
References given to Mils and Factories who have adep ed 
ovr system of lighting on application. 


YZ NE: 


COMBINED VERTICAL ENGINE 


DY WN A IM 
FOR SHIP LIGHTING OR WHERE SPACE IS LIMITED. 


THE MOST COMPACT, RELIABLE AND EFFICIENT COMBINED 
ELFCTRIC LIGHT PLANT IN THE MARKET. 


TRIPLE EXPANSION 
INVERTED CYLINDER 
MILL ENGINES 


Great economy 
in consumplon 
of cual. 


Brass Castings 
and 


Finished Brass 
Work of 


all Descriptions 


416, 
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TELEGRAMS: “Electricity, London.’’ 
“Imduction, Manchester.” Telephone 


“Apparatus, Glasgow.’’ 
THE 


ELECTRIC CO. 


Head Office :— (LIMITED.] 
71, Queen Victoria St., 


LONDON, E.C. 


Wo. 1887. 


Works 


45, Chapel St., Salford, 
MANCHESTER. 


Branch Office: 
79, West Regent Street. 
GLASGOW. 


ELECTRICAL 


GLASSWA 


NEW DESIGN, REGISTERED. 


BOREAS. DELFT. 


408. G 1,110, G 1,100. Porcelain. 
‘3/6 each. 2/- each 3/6 each. 4/- each 


TITANIA. 
G 1,130, 
2/- each. MEDALLION. 
G 1,06. 
6/6 each, 


FLUTED CONIC. 
G 1,120, 
1/= each. 


NOW READY. 


WRITE FOR NEW CATALOGUE. 


d 
omy 
) 
=, 
| J} \ YO" Am 
IDA. BEATRICE. GRAPE. 
BASKET. 
@ 470. 
BALFOUR. 3/6 each. 
"7 /= each. 
H 
PBARL. 
G 255. 660, 
2/- each. -2/- each. 


THE BLECTRICAL REVIEW SUPPLEMENT. 


J. H. HOLMES & 
NEWCASTLE-ON-TYNE, 
17, COLEMAN STREET, LONDON, E.C. 


SLOW 
HIGH EFFICIENCY. 


TELEGRAMS: “INDICES,” LONDON. 


WHEATLEY KIRK. PRICE & GOULTY, 


(Established 1850), 


ELECTRICAL AUCTIONEERS, VALUERS 


AND ARBITRATORS, 


49, QUEEN VICTORIA STREET, LONDON, E.C., 
And Albert Square, MANCHESTER. 1542 


Genders. 


COUNTY BOROUGH OF HUDDERSFIELD. 
SEWAGE WORKS. 


ELECTRIC LIGHTING PLANT. 


ENDERS are invited for the Plant for Arc and Incandescent 
Lighting of the Sewage Works. Specifications and Forms 
of Tender may be obtained from Mr. A. B. Mountain, Borough 
Electrical Engineer, Gas Works Street, and plans inspected in 
the Engineer’s Office, at the Sewage Works, Tenders must be 
endo “Tenders for the Electric Lighting Plant for the 
Sewage Works,” and delivered, not later than Saturday morning, 
July 2nd, 1892, to the Borough Electrical Engineer. 


(By Order), H. BARBER, 


Town Hall, Huddersfield. Town Clerk. 
June 15th, 1892. 5399 


JUST PUBLISHED. POST FREE, 15s. 


CONTINENTAL ELECTRIC LIGHT 
CENTRAL STATIONS. 


By KILLINGWORTH HEDGES. 


Just PusiisHEep. Post Fres, ls. 


CURVES, TABLES AND SIMPLE RULES 
RELATING TO COPPER CONDUCTORS 


FOR ELECTRICAL ENGINEERS. 
By E. W. LANCASTER, M.I.E.E. 


TO BE OBTAINED FROM 


H. ALABASTER, GATEHOUSE & CO., 


22, PATERNOSTER ROW, E.C. 


ELECTRICAL REVIEW. 


INDINGS AND CASES.—Subscribers and others can hav: 

their half-yearly numbers bound handsomely in Black 

Cloth at the rate of 8s. 6d. per volume. Cases for binding are 
also supplied at 2s. 6d. each.—22, Parzxnoster Row, Lonpon. 


Telephone 
No. 3188 


AY: 
& 


List of Sections, Prices und Discounts in all Woods free, 
Mahogany and Timber Importers, Importers of School Board Flooring Blocks, Figurec 
Wainscot Floorings, and Manufacturers of High-Class Mouldings in all woods. 
Head Office: 214, PAVILION ROAD, SLOANE SQUARE, 8.W. 
Saw Mills: Stanley Bridge Whart, King’s Road, CHELSEA. 


VULCANITE. 


HARBURG INDIA-RUBBER COMB COMPANY. 
London Warehouse: F. WINTER, 
188 LONDON WALL, WOOD STREET, E.C. 


EBONITE. .. 


Branch Yard: 68a, Poland Street, Oxford Street, W. 


= 


CHEAP PREPAID ADVERTISEMENTS, 
Relating to Situations Vacant, Situations Wanted, Businesses 
Wanted, Businesses for Sale, Patents for Sale, Specific Articles of 
any kind Wanted, or for Sale or Exchange, are inserted at the 
rate of ONE PENNY Per Word (minimum 1s.). 


Three consecutive Insertions for the Price for Two. 
*.* This Scale does not apply to Trade Advertisements, terms ior which 
can be had on application. 


ANTED.—A competent young man to take charge of an 
electric light installation, consisting of Babcock boiler, 
Willans engine, Holmes dynamo, with 300 incandescent lights.— 
Apply, AkmMrFIELpD’s South Place Hotel, Finsbury, E.C, 5387 


SSISTANT ELECTRICIAN Wanted, well educated and of 
good address, to take orders for, and see to execution of, 
various out-door work.—State salary, experience, and references, 
Currriss, Wauuis & Co,, Lrp., Leeds. 6398 


LECTRICAL ENGINEER, six years’ experience construc- 
tion, arc lighting and charge of stations, seeks engagement ; 

been with good firms. — Address 5,395, ExxcrricaL Review 
Office. 5395, 


Wy an Assistant Secretaryship. Thorough knowledge 
of book-keeping and good correspondent. Several years’ 

experience in a leading electrical firm. First-class references.— 

Al,” Review. 5384 


age ae by a Young Man 21, as assistant in erection of 
installation plant, or in shops, good workman.—99, Raleigh 
Road. Hornsey, N. 537! 


LECTRICAL ENGINEER, aged 23, desires re-engagement ; 

certificated ; 4 years’ varied experience ; 2 years’ mechanical 

training ; good discharges from P. & O. service. Best references. 
—Apply, 5,364, ELrecrricat Review Office. 8364 


ACCOUNTANT. —A gentleman with large ex- 

perience and first-class testimonials is prepared to accept 
engagements. Books opened, posted periodically and balanced, 
companies’ and firms’ books kept. Terms moderate.—References 
to Proprietors of the Execrrica, Rreview.—“ A. Y.,” ELECTRICAL 
Review office. 


HICAGO EXHIBITION. — An experienced engineer, 26 
(Whitworth Scholar), wishes to treat with firms desiring to 

be represented. Speaks Spanish, French and German. Highest 
references.— Box 73, Sell’s Advertising Offices, London. 5400 


MANCHESTER firm of Electrical Engineers and Con- 
tractors, having large showrooms with motive power in 

best business part of the city, are open to negotiate with a good 
firm for exhibiting dynamos, or are open to accept sole agency 
on suitable terms.—Box 9, WukELER’s Advertising Office, 
Manchester. 


O ELECTRICAL ENGINEERS.—To LET or SELL, close 

to Newcastle-on-Tyne. Excellent and extensive premiser, 

with immediate entry, containing powerful engine and boiler, two 

dynamos, and other fittings ; available for electrical work.—Apply 
to L. H. Armour, C.E., Gateshead. 5376 


USINESS FOR SALE.—Electrical engineer and wiring 
: contractor, including all furniture and stock. £110 te an 
immediate purehaser—*A.A.I. E E.,” 16, St. Michael’s Place, 
Brighton. 5394 


[Continued on newt Page.] 


June 17, 1892.) 
| 
| 
171e 7 
i 
| 
= = 
| | 
— — 
— 
| 
| | 
ELECTRIC WIRE CASINGS. 
f 


Combs Tannery, Stowmarket. 


THE ELECTRICAL REVIEW SUPPLEMENT. 


[June 17, 1892 


ti UR CRUEL PATENT LAWS” EXPOSED. Sold by 
all Booksellers, or from Conuian & Son, 77, Victoria 


Street, Liverpool. 


CIVIL SERVICE COMMISSION. 


ORTHCOMING EXAMINATION.—Second Assistant to the | 

Lecturers at the Royal Artillery College (20—25), 22nd June. | 

The date specified is the latest at which applications can be | 
received. They must be made on forms to be obtained, with 
articulars, from the Sxcrerary, Civil Service Commission, 
mdon, 8.W. 5369 


Mr. J. G. LORRAIN, MLEE, MIME. &. 


Fellow of the Chartered Institute of Patent Agents, 
Norfolk House, Norfolk St., London, W.C. 


THe MANUFACTURERS’ ENGINEERING 


EXPORT JOURNAL. 


THE APRIL SPECIAL NUMBER 


OF THIS JOURNAL 


CONTAINS A VERY FULL DESCRIPTION OF THE CELEBRATED 
CHARLTON WORKS OF 


Messrs. SEEMENS BROS., Ltd. 


It is [llustrated with 30 beautiful Photo-Process Engravings |, 


of the various workshops, &c., and of the Faraday, besides a large 
number of smaller engravings of the Company’s manufactures. 


POST FREE, 1s. 244. 


A FULL DESCRIPTION OF THE NORTH WOOLWICH 
WORKS OF 


Messrs. 
WORKS COMPANY, LTD. 


Illustrated with 12 large Photo-Process Engravings is contained 
in the 


MAW NUMBER. 
POST FREE 74d. 


H. ALABASTER, GATEHOUSE & CO., 
22, PATERNGSTER ROW, LONDON. 


ESTABLISHED 1880. 


Railway Engineer 


An Illustrated Monthly Review of the Construction, Machinery and | 


Administration of Railways. 
MONTHLY, SHILLING. 


A Valuable Work for Reference, illus trated with large 


LITHOGRAPHED WORKING DRAWINGS 


Of Locomotives and other Rolling Stock ; )3ridges and all 
kinds of RaiJway Appliances. 


ANNUAL SUBSCRIPTIONS, IN POSTAL UNION, l4s 
(Pagable in Advance, including Postage.) Specimen Copy Post Free, 1s. 


OFFICES :—8, CATHERINE {3T., STRAND, LONDON, W.C. 


Zz GLOVE AND GAITER LEATHER 
ON DRESSERS, LEATHER AND 


BU C KETS Se WOOL MERCHANTS, 
AND HOSE. 
10 Manufacturers 


12 FIRST-CLASS 
MEDALS AWARDED. NW 


Price Lists and Terms on Application. 5003 


Post free, 34d. 5397 | 


_ The complete Courses in the Engineeri 
| Students for entry into Cooper’s Hill and the Central Institution 


W. T. HENLEY’S TELEGRAPH | 


TANNERS, CURRIERS, FELLMONGERS, 


PENYWERN HOUSE 


EARL'S COURT, 8.W. 


S 


Telegrams: “TUNZELMANN, LONDON.” 


Department qualify 


Engineering Colleges, and into Engineering Works. Special 
Courses in Electrical Engineering. Extensive Laboratories, 
Dynamo Room, &c. Students are regularly sent to the College 
by leading Engineers and Scientific Authorities, whose names are 
given in the Prospectus. 5319 


THR BLBCTRIG& GENERAL, INVESTMENT C0, 


MITED, 
Offices :—1 & 2, Great WincuestTer Street, Lonpon, E.C. 


His Grace the DUKE OF MARLBOROUGH, Chairman. 


| The Company has been formed FOR THE PURPOSE OF 
FACILITATING THE PROMOTION AND DEVELOPMENT 
_ OF UNDERTAKINGS for Electric Lighting, Traction, Trans- 


mission of Power, and other industrial uses of electricity. 
Communications may be addressed to— 


J. CECIL BULL, 
Secretary. 


4525 


ELECTRIC FAN 


THE BEST ANDO CHEAPEST FAN IN THE MARKET. 

Three dry cells work it 

y @ without the slightest dis- 
y comfort as it makes no 

cruel draught. 

Complete, with Battery, 43 6 

Electric Fanonly- - 30- 


Kine, MeNDaAM 


AND COMPANY, 
Western Electrical Works, 


BRISTOL, AND 


12, FENCHURCH: ST., E.C. 


W. B. ALLISON, 
Sole London Agent. 


| K.M.B. Price List (5th Ed.) Roy. 8vo,144 pp. 176illustrations. Post free, 6d. 


PHCNIX FIRE OFFICE, 


19. Lombard Street & 57, Charing Cross, LONDON. 


(ESTABLISHED 1732.) 


LOWEST CURRENT RATSS. 
_ LIBERAL AND PROMPT SETTLEMENTS. 
ASSURED FREE OF AL). LIABILITY. 


ELECTRIC LIGHTING RULES (COPYRIGHT), 


Latest Edition, Supplied. 


W. C. MACDONALD, 
F. B. MACDONALD, } Joint Secretaries 


2909 
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DYNAMOS 
MOTORS. 


usa 


aa 


NEW LIST 
with ALL INFORMATION. 


WORKS. 


HARROW ROAD, LONDON, W. 


‘ 
0 0 | | 
' 


THE ELECTRICAL REVIEW SUPPLEMENT. 


TESTED UP 10 25,000 VOLTS. 


TISH INSULATED WIRE 


LIMITED, 


ENGINEERS AND CONTRACTORS, 
Offices and Works: PRESCOT, LANCASHIRE, 


ARE THE PATENTEES AND MANUFACTURERS OF 


PAPER INSULATED 


ELECTRIC CONDUCTORS (FOR ANY PURPOSE. 


aud! 


§ 


801 “ON ANOHdA TAL 


“INSULATOR, PRESCOT.” 
‘LLOIMLSIA LOO 


Telegrams and Cablegrams :— 


‘WILLESDEN PAPER 


FOR ELECTRICAL PURPOSES, 
_ As used by the most Eminent Electrical Firms, Engineers, &c. 
61 , FORE STREET, hand of the leading firms write us as follows :—“ Your letter to 
enquiring for what purposes we put your “ Willesden Paper ” 
Ks on DO INT, in our manufactures. We can only say we find it much superior to 
' asbestos, or any other paper, for insulating portions of our ma- 


chines, it being far less hygroscopic than all other materials. We 
have now been using it for several months to our entire satisfaction.” 


WATERPROOF, ROT-PROOF, DURABLE. 


WILLESDEN PAPER and CANVAS WORKS, 


JUNCTION, LONDON, N.W. 
Office—5i, Bow Lane, E.C. 


LIVERPOOL SOUTH JOHN STREET. 


HAROLD & JENKINS, 


30 & 31, St. Swithin's Lane, London, E.C. 


WROUGHT IRON FORGINGS 
FOR FIELD MAGNETS, 


FOR ALL TYPES OF DYNAMOS, MOTORS! AND 
OTHER ELECTRICAL MACHINES. 


Forgings Round, 


Square, 
Oval. 
pue punoy 
‘saegq uoay YsIpamMs 


HARTMANN & BRAUN’S 


SYUIPIM pue sosnes 
Ul pue 
us uoay peoorvyy 


Rectangular and 


(One-fifth full size.) Tracings should accompany specification stating if Forgings are 
RECORDING AMPEREMETER | required off the hammer, rough machined, or finished. ° 
AND VOLTMETER. TELEGRAPHIC ADDRESS: “‘ SYMBOLIZE, LONDON.” 5379 
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Just Published, Fourth Edition, Enlarged and Revised. With 29 folding Plates and 498 Illustrations in the text, 
864 pages. Demy 8vo. Cloth 24s. 


DYNAMO-ELECTRIC MACHINERY: 


A Manual for Students of Electrotechnics. 
By SILYANUS P. THOMPSON, D.Sc., B.A., F.R.S. 
Principal of and Professor of Physics in the City and Guilds of London Technical College, Finsbury. 


London: E. & F. N. SPON, 125, Strand. New York: 12, Cortlandt Street. 


WHITTAKER’S HANDBOOKS FOR ELECTRICIANS & STUDENTS. 


PREECE & MALER'S THE TELEPHONE. BOTTONE’S GUIDE TO ELECTRIC 


290 Illustrtions. 12s. 6d i i Illustrations. 1s. 
“The standard work on the subject.’ Review, Lighting. 


BOTTONE’S ELECTRICAL INSTRU- 
POOLE'S TE LE PHONE ment Making. 5th edition, sovieed. 71 Illustrations. 3s. 


BENNETT’S TELEPHONING of GREAT BOTTONE’S ELECTRIC BELLS. Third 


Cities. With Diagrams. Sewed, ls. edition. 99 Illustrations. 3s. 
KAPP’S ELECTRIC TRANSMISSION OF BOTTONE’S ELECTRO-MOTORS. Second 
ENERGY. Third edition. 130 Illustrations. 7s. 6d. Edition. 70 Illustrations. 3s. 
“ We cannot speak too highly of this admirable book.”—Electrical Review. WALKER’S ELECTRICITY IN OUR 
BLAKESLEY’S ALTERNATING CUR- Homes and Workshops. 127 Ilustrations. Second 
rents of Electricity. Third edition, with additions. 5s. edition. 5s. 


“It is written with great of statement."—Elecirician. | MAYCOCK’S FIRST BOOK OF ELEC- 
RUSSELL'S ELECTRIC LIGHT CABLES. tricity and Magnetism. 86 Illustrations. 2s. 6d. 


“Students who purchase a copy, ona carefully study it, will obtain an excellent 
“A hat A very great value.”—Electrical Review. ground work of the science.”—Electrical Review, 7 
Well worth carcful .”—Engineer, 


SALOMONS’ ELECTRIC LIGHT IN-' BONNEY’S ELECTRO- PLATER’S HAND- 
stallations. Sixth edition, revised. 106 Illustrations. 6s. | book. 61 Illustrations. 3s. 


PLANTE’S STORAGE OF ELECTRICAL 
Energy. 12s. 


GRAYS ELECTRICAL INFLUENCE 
Machines. 89 Illustrations, 3 large plates. 4s. 6d. 


LONDON: WHHITTABER & CoO. 208 


INSULATING PRODUCTS. 


VULCANITE & EBONITE. 
CELLUVERT FIBRE. 


SHEET, RODS, OR TUBES. SPECIAL REQUIREMENTS MADE TO ORDER. 
VULCANITE CELLS AND PATENTED SEPARATORS FOR SECONDARY BATTERIES. 


Pure Para Telegraph Strip, Insulating Tape, &c. Patented Non-Stretching Pure Rubber Insulating Tape. 
Rubber Goods of all kinds Sor Electr teal Purposes. 


PATENT COTTON “SIMPLEX” BELTING 


For DYNAMO, MAIN, and OTHER DRIYWING. 


Valves, Sheet Rubber, Hose Pipes, Fire Hose, Chemical Par Waterproof Garments, and all kinds of 
India-Rubber Goods in Stock, and to Order. 


PRICE LISTS ON APPLICATION TO 


DAVID MOSELEY & SONS, 


CHAPEL FIELD WORKS, 
ARDWICE, MANCHESTER. 


WAREHOUSES: 
4 §, & 6, New Brown St., MANCHESTER. | 57, Miller Street, GLASGOW. | 14, Place Sainte Gudule, BRUSSELS. 
14, Aldermanbury Avenue, LONDON, E.C. 20, Rue des Marais, PARIS. 29, KI Reichenstrasse, HAMBURG. 


6300 
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Recent Publications. 


The Strange History of a Dynamo. 
GateHouse. Popularly written and fully illustrated. 
Now Ready. . Price 1s. Should be read by all interested 
in the production of electricity, and by those who intend 
visiting the Crystal Palace Electrical Exhibition. An 
excellent gift for schoolboys. 


How to Make Inventions: or, Inventing as a 
Science and an Art.—A practical guide for inventors. 
By Epwarp P. Tuomprson, M.E. (Member American 
Society of Mechanical Engineers; Member, an Examiner 
and an Ex-Manager American Institute of Electrical 
Engineers; Member New York Electrical Society). 
Just Published. Post Free 5s. 


Electric Railway of To-day, The. By H. B. 
Prinpie. Contents :—The Electric Railway; Power 
Station; Electrical Apparatus; Switch Board; Line 
Construction ; The Motor ; Motor Truck ; Overhead Con- 
struction ; Curve Construction ; Storage Batteries. Paper 
Covers, 2s. 6d., Post Free. 


Electricity and its Recent Application. A 
Practical Treatise for Students and Amateurs, with an 
Illustrated Dictionary of Electrical Terms and Phrases. 
—By Epwarp Trevert. Contents :—Electricity and 
Magnetism; Voltaic Batteries; Dynamos and how to 
build one; the Electric Arc and the Arc Lamp; Electric 
Motors and how to build one; Field Magnets ; Armatures ; 
the Telegraph and Telephone; Electric Bells, how made 
and how used; How to make an Induction Coil; the 


Modern Electric Railway; Electric Welding ; Some Mis- 
cellaneous Electrical Inventions of the Present Day ; 
Electro-Plating ; Electric Gas Lighting Apparatus ; Elec- 
trical Measurement; Resistance and Weight Table for 
Cotton and Silk Covered and Bare Copper Wire; Ilus- 
trated Dictionary of Electrical Terms and Phrases. 
Illustrated. Cloth boards, 8s., Post Free. 


Central Station Management and nies 
By H. A. Foster (Member American Institute of Elec- 
trical Engineers, Special Census Agent of Central 
Stations). Just Published. Paper Covers, 4s., Cloth, 6s., 
Post Free. 


Electric Transmission Handbook.—By F. B. 
Bapr. Just Published. Cloth, 4s. 6d., Post Free. 
‘ Contents :—Chapter I. Introduction; Electrical Statistics. 


; Plants. Chapter III. Commercial Efficiency of Trans- 
7 mission. Chapter IV. Inter-Relation of E.M.F., Current, 
Distance Cross-Section and Weight of Conductor. Chapter 
V. Conditions of Plant for Least Operating Expenses. 
Chapter VI. Conditions for Minimum Total Initial Cost 


Current Transmission System. Chapter VIII. Line 
Construction. Chapter IX. Classification of Motors. 


Series Motors on Arc Light Circuits. Chapter XI. 
Directions for connecting and operating Shunt Motors 
on Constant Potential Circuits. Chapter XII. Rules and 
Formule for ascertaining the Horse-Power of Motors 
driving various Classes of Machinery. Chapter XIII. 
Pulleys, Belts and Shafting. Chapter XIV. Wire 
Gauges. Chapter XV. Recapitulation. Chapter XVI. 
Data Relating to Water Power. 


and Magnetism : Discovery and early experiments; The 
Dynamo; Electric Lamps; Electric Motors; Electric 
Railways; Electric Welding; Measuring Instruments; | 


Tables. Illustrated. Paper Covers, 1s., Post Free. 


Incandescent Lamp; Electrical Mining Apparatus; the 


Electric Batteries, Bells, &c.; Incandescent Wiring | 


By T. E. | Incandescent Lamp, A Practical Treatise on the, 


—By J. E. Ranvatt, Electrician of the Incandescent 
Lamp Department of the Thomson-Houston Ccmpany 
This is the only work that explains in a practical manner 
the manufacture of the Incandescent Lamp, and should 
be owned by every Electrician and Student interested in 
this subject. Illustrated. Just Published. Cloth, 2s. 6d,, 
Post Free. 


_ Dynamo Tenders’ Handbook.—By F. B. Bapr. 


70 Illustrations. Cloth, 4s. 6d., Post Free. Contents :— 
Elementary Data; Arrangement of Power; Dynamo 
Electric Machines; Diseases of Dynamos; Lamps; 
Instruments ; Circuits of Leads; Accumulators; Safety 
Regulations ; Table of Electric Light Conductors; Lamp 
Lighting Schedule—Moonlight: System, Construction, 
Tools. 


Bell Hangers’ Handbook.—By F. B. Bapv. 


97 Illustrations. Cloth, 4s. 6d., Post Free. Contents :— 
Voltaic Electricity ; Description of Batteries; Elemen- 
tary Data; Connecting Batteries ; Battery Data; Electro- 
Magnets; Induction Coils; Electric Bells ;~ Annuncia- 
tors; Electric Alarms; Gas Lighting Apparatus ; Electric 
Heat Regulation; Running Electric Wires; Testing 
Instruments. 


_ Magnetism & Electricity, Elementary Manual of. 


Chapter II. General Data on Electrical Transmission | 


of Transmission Plant. Chapter VII. Alternating . 


Everybody’ s Handbook of Electricity, with — 
Glossary of Electrical Terms and Tables for Incandescent _ 
Wiring.—By Epwarp Trrvert. Contents :—Electricity 


With numerous Illustrated Experiments and Examination 
Questions.—By Prof. ANDREW Jamizson, M.Inst.C.E. 
Cloth, 3s. 6d., Post Free. 


The Electric Railway in Theory and Practice. 


—By Oscar T. Crossy and Louis Bett, Ph.D. Con- 
tents :—Preface; General Electrical Theory; Prime 
Movers; Motors and Car Equipment; The Line; 
Track; Car Houses ; Snow Machines ; The Station; The 
Efficiency of Electric Traction; Storage Battery T'rac- 
tion ; Miscellaneous Methods of Electric Traction ; High- 
Speed Service; Commercial Considerations; Historical 
Notes. Appendices :—A. Electric Railway v. Telephone 
—Decisions; B. Instructions to Linemen ; C. Engineer’s 
Log Book; D. Classification of Expenditures of Electric 
Street Railways; E. Concerning Lightning Protection, 
by Prof. Elihu Thomson. Illustrated. Post Free, 10s. 


| Practical Directions for Armature and Field- 


Magnet Winding, Containing Working Directions for 
Winding Dynamos and Motors, with additional des- 
criptions of some Apparatus made by several of the 
leading Electric Companies in the United States. By 
Epwarp Trevert (Author of “ Everybody’s Handbook 
of Electricity,” “ How to make Electric Batteries at 
Home,” “ Experimental Electricity,” ‘Dynamos and 
Electric Motors,” “ Electricity and its Recent Applica- 
tions,” “ A Practical Treatise on Electro-Plating,” &c.) 
Contents :— Introduction; the Armature in Theory ; 
Forms of Armatures; Drum Winding; Field Winding ; 
Field Formule; General Methods of Winding; Field 
Winding, concluded; Dynamos; Motors. Illustrated. 
5s., Post Free. 


Chater ent equating Incandescent Wiring Handbook.—By F. B. 


Bapt. 41 Illustrations and 5 Tables. Cloth, 4s. 6d. 
Post Free. Contents:— Introductory; Methods of 
Running Wires; Location of Safety Devices and Switches; 
Fixtures and Elevators; Wire Gauges; General Electric 
Data; Circulating Sizes of Wire; Appendix I. Plan or 
Wiring a tall Office Building ; Appendix II. The Interior 
Conduit System. 


Batteries.—By H. Carnarrt, A.M. 


Contents :—Introduction ; Simple Voltaic Cell ; Potential 
and Electromotive Force ; Closed Circuit Batteries ; Open 
Circuit Batteries; Batteries without a Depolariser ; 
Standards of Electromotive Force; Miscellaneous Bat- 
teries; Battery Tests; Grouping of Cells; Thermal 
Relations. 67 Illustrations. Just Published. Cloth, 6s., 
Post Free. 


Kirchoff's Laws and their Application.—by 


C. C. Riminaton. Post Free 1s. 7d. 


Any of the above Books can be had, Carriage Paid, by sending a remittance for the price indicated to— 


H. ALABASTER, GATEHOUSE & CO., 22, Paternoster Row, London. 


. 
| 
ab 


fire 47, 1893.] THE ELECTRICAL REVIEW SUPPLEMENT. XV. 


WILLANS ENGINES 


(PATENTS or 1884 anp 1885), 
Are made in Ten Standard Sizes, from 3 to 530 I.H.P., with either One or Two Cranks, and for Speeds of from 280 to '700 Revolutions, 


They are equally suited for Condensing or Non-Condensing; for the direct driving of High-Speed 
Machines, such as Dymamos and F'ans, or for Driving General Machinery by Belts or 
Gearing. It is now fully established that they psxxes:s Extraordinary F‘'reedom from Wear, a: all 
Bearings are in “ constant thrust ” (which is not the case with many Single-Acting Engines), and are Self-Lubricated. Their Small 
Size and Weight, while advantageous in all cases, fit them for uses to which the majority of engines are inapplicable. Al 


_ except the smallest sizes are made either Simple, Compound, or Triple-Expansion, aceo ee Gy en 


pressure available, and recent trials show that they work with a 


SMALLER CONSUMPTION OF STEAM 


‘Than amy other type of engine in the market indicating equal power. Non-Condensing, a consumption of steam as low as 18-2 lbs 


per [.H.P. per hour has been recorded, and the Makers are prepared to Guampamtee that the larger Condensing Engines 
shall work, at least, as economically as the best class of Compound Corliss Engines, while possessing enormous advantages in 
Lightness, Compactness ani Cheapness. 


THE WILLANS CENTRAL-VALVE ENGINE IS WITHOUT RIVAL 


FOR ELECTRIC LIGHTING, 


For which purpose several hundreds have already been applied with the utmost success. Engines are on order at the present 
time for nearly all the most important Public Lighting Stations now under construction in England, and the indicated power of the 
Engines already supplied, or now on order, exceeds 


Thirty-Thousand Horse-Power. 


PRICE LISTS WITH FULL PARTICULARS ON APPLICATION. 


TEAMES SURREY. sos 


ELECTRIC WELDING AND 


THE IMPROVED BENARDOS SYSTEM. 


LLOYD LLOYD, 
BIRMINGEHAM, 


SOLE LICENSEES FOR THE UNITED KINGDOM. 


This System is ECONOMICAL, SAFE, and capable of extended application to 
Metallurgical Operations. 

The Process can be worked by means of an Electric Lighting Piant with slight 
modifications. 

Its practical success has been demonstrated on a large scale in England, and 
other countries, and installations may be seen by appointment, either at the Coombs 
Wood Works, Halesowen, of Messrs. LLOYD & LLOYD, or at those of their Licensees, 
Messrs. JOHN SPENCER & SONS, Ltd., NEWBURN, 


Numerous Tests of Welds have been made by Messrs. DAVID KIRKALDY & SON. 
showing fibrous fractures, and high tensile strains. 


APPLICATIONS FOR LICENSES ARE TO BE ADDRESSED TO— 


LLOYD & LLOYD, BIRMINGHAM. .. 
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WESTERN ELECTRIC CoO., 


MANUFACTURERS OF 


TELEPHONES. 


WHOLESALE ORDERS ONLY 


79, COLEMAN STREET, LONDON, E.C, 


A CHICAGO, NEW YORK AND ANTWERP. on 


ey ELECTRIC LIGHT AND POWER ENGINEERS, 


MANSION HOUSE BUILDINGS, LONDON, E.C., 
Works: 41, LILLIE ROAD, LONDON, S.W., and ARC WORKS, CHELMSFORD. 


ELECTRICAL EXHIBITION, CRYSTAL PALACE 


CATALOGUE PAGES No. 46, 52, 63, 72, 88, 139, 144, 151. 


STAND No. 1, SOUTH NAVE (adjoining Centre Transept).—Crompton Dynamos of various 
sizes; Large Search Lights, as supplied to the Navy ; New Form of Automatic Lamp ; Crompton 
Patent Voltmeters and Ammeters for Central Station and Private Installations; Engine Room 
Indicators for dealing with heavy currents ; Potentiometers ; Completely Furnished Municipal 
Standardising Laboratory for Testing and Certifying Ammeters, Voltmeters, Coulombmeters, 
Resistances, and Leakage of Mains. 

STAND No. 11, SOUTH NAVE (near Fountains, Low Level End).—Large Crompton Electrical 
Crane, which will travel, hoist and slew at the same time ; Electric Capstan for Winding ; Electrical 
Pumps for use in Mines ; Electrical Haulage Plant ; Historical Show of Dynamos and Lamps from 
the first in practical use to the present time. 

STAND No. 43, MACHINERY ROOM (adjoining High Level Entrance).—Dynamo Machines 
at work ; 25-I.H.P. Gas Engine, driving Crompton Dynamo and charging Crompton-Howell Cells ; 
- Full Size Model of Crompton Mains, as actually laid ; Various Motors at work. 

STAND No. 220, SOUTH GALLERY (immediately over entrance from High Level Station). 
—Show Rooms lighted by electricity consisting of Dining Room, Drawing Room, &c., furnished 
in Artistic Styles. 

OFFICE :—STAND 43, MACHINE ROOM (adjoining Entrance from High Level Station). 
—Every information afforded. 


é | | CROMPTON & COMPANY, Ltp, MANSION HOUSE BUILDINGS, LONDON, E.C. 


ELLIOTT BROTHERS, 
101 & 102, ST. MARTIN’S LANE, LONDON, W.C. 


(ESTABLISHED 1800). 


ELECTRICAL ENGINEERS AND MANUFACTURERS OF ALL KINDS OF 
ELECTRICAL TESTING AND TELEGRAPH INSTRUMENTS. 


SUBMARINE MINING APPARATUS, &. CONTRACTORS TO H.M. GOVERNMENT. 


Highest Award Paris Exhibition 1889. Only “Grand Prix” to any English Electrical Exhibit. 


(felegraph Address: “OHM,” LONDON. Telephone No. 3852. 
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EXHIBITION 


PALACE 


ELECTRICAL APPARATUS 


OF HBVERY DESCRIPTION. 


WOODHOUSE RAWSON UNITED, 


Head Office:—88, QUEEN VICTORIA STREET, LONDON, E.C. 
Show Rooms :—34, CANNON STREET, E.C. 
Works:—LONDON, MANCHESTER CHISWICK and KIDSGROVE. 4978 


q 
: Stand | 
66 
THE 
quick PRING BREAK \ 
\ 
\ 
\ 
\ 
| 
| 
\ Fig- 761. 
6 ampere piamond gwitch with metal cover 
| 
pRICE \ 
DIAMOND” gwitch without fuse terminals mounted on giate pases 
\ 
\ with ont jointed metal covet 
\ 26 Black pronze { 
\ | Polished prass eee oo 5 2/6 
Nickel plate q 
Pitto ditto, with fuse terminals 
32 Black pronze ) 
\ 34 Nickel plate 
pitto aitto, without fuse germinals 
39 Black pronze 
49° Polished prass eee eet oo ooo 10 3/6 \ 
yickel plate 
pitto aitto, with fuse rerminals 
42 Black pronze \ 
43 Polished prass oe ee 10 \ 
44 Sickel plate \ 
pitto ditto, without fuse germinals 
234 Black pronze 
\ 254 nickel plate \ 
pitto qitto, with fuse rerminals 
298 Black pronz ' 
\ 304 polished prass oo eet \ \ 4|6 \ 
\ yickel plate \ 


ANNOUNCEMENTS. 


119 
Stand 
No. 
162. 
Stand 
| No. 


xvi [June 17, 1898. 
Luundberg’s COLOURED, CUT & GROUND GLASS SHADES. H Telegraphic Address: 
“LUNDBERG, LONDON.” 
Universal and Ridge Wall Sockets. $ 
ew > 
rea 
Electri Bradbury Electric Works, 
“PREMIER” CUT-OUTS. | 
Rapid BRADBURY STREET, 
BINATION SWITCHE 


«ws 1892 CATALOGUE OF ANDREWS’S 
CONCENTRIC WIRING APPURTENANCES 


on Application. 


J.D. F. ANDREWS & C0, 


41 & 42, PARLIAMENT STREET, LONDON, 8. 


ELECTRIC LIGHT ENGINES. 


Over OO Installations, 


| STEAM SHIPS, WAR VESSELS, FACTORIES, MANSIONS, 
AND CENTRAL STATIONS, 
HAVE BEEN ENGINED BY: 


BROWETT, LINDLEY & C0O., Li, 
PATRICROFT, MANCHESTER. 


Aimee Patenteos and Sole Makers of the ACME GOVERNOR. Hundreds are in 
_ use for Electric Light Engines. Send for Lists. 
Telegraphic Address: “SANDON, PATRICROFT.” 


VERTICAL COMPOUND HIGH-SPEED ENGINE, 0. 8. TYPE. 


5330 


Stand Nos. 10, 60. 


Johnson and Phillips” - ind Nos. 10, 
Walter T. Glover & Co. - a. 
W. T. Henley’s Telegraph Works Co. Stand No. 150. 
Dorman and Smith — Stand No. 22. 
Faraday and Son - - 
Saxby and Farmer ue Stand No. 180. 


Stand Nos. 60, 61. 
See Page 14. 


Stand Nos. 4, 46. 
See Page 14. 


Davey, Paxman & Co. - 
Brush Electrical Engineering Co. 
Telegraph Mfg.Co. - - 
Birmingham Telegraph Factory - 
General Electric Co. - 
Western Electric Co. 


Stand No. 140. 
See Sup. 3. 


Stand No. 155. 
See Sup. 5. 


Stand No. 7. 
See Sup. 8. 


Stand No. 173. 
See Sup. 16. 


Stand Nos. 1, 11, 43, 220. 
See Sup. 16. 
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THE CONSOLIDATED 
TELEPHONE GONSTRUCTION 


And 11, QUEEN VICTORIA penaue, E.C. 


DYNAMOS, MOTORS, 


SWiITCHBOARDS, 


LIMITED, 16 
Head Office No. 109, FARRINGDON RD, LONDON, E.c., 
and Works ) and No. 5, LEICESTER PLACE, LONDON, E.C.. 
No. 15a Pattern. 
ORIGINAL 
MANUFACTURERS. 
TELEPHONES from 10s. to £10. 
DISCOUNT TO TRADE. 
AGENCIES THROUGHOUT THE UNITED KINGDOM 
Price 52s. 6d. (Where Telephones may be inspected). 


HARTNELL'S AUTOMATIC GOViRNORS AND HARTNELL’S SIGHT-FEED 
LUBRIGATORS, FOR STEAM ENGINES, DYNAMOS, &. 


UNDE CONDUITS, 
Readily Aecessibl i Perfect Insulation. 


“(“HARTNELL, LEEDS. 

|(“PROPAGATOR, LONDON.” 

Special attention to the requirements of Exporters ant 
the Trade. 


Telegrams 


EW 
VE 
SAINT 
PAUL'S 


ORIGINAL 
cross 
DESIGNS 


—oNn — 


TRADE MARK K 5 


CHANDOS WORKS 


4 CHANDOS STREET | 


APPLICATION) MADE HERE 1821 


Stand 
No. 


{7 


117, NORTH NAVE & MEDIAZ.VAL Court. 


EXH" 


| 
FROUD: 
"LONDON. 
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POWER STORAGE 


COMPANY, LIMITED. 


SSS SSS 


CENTRAL STATION 
BATTERY. 


SSSS SS SSS SSS SS 


1,000 LAMPS FOR 5 HOURS 
1,500 LAMPS FOR 3: HOURS (at cist rate), 
| 3,000 LAMPS FOR 1 HOUR (on Emergency). 


GROSS 


MAINTENANCE SPER ANNUM, $143 


Being at the rate of 73 Per Cent. Per Annum on the Cost of Cells only. 


OTICE IS HEREBY GIVEN that every 

- MANUFACTURER and individual USER of any 
SECONDARY BATTERY ofthe TYPE, CONSTRUCTION 
or FORM covered by the above COMPANY’S PATENTS, 
without a licence,. renders himself responsible for such 
UNLAWFUL MANUFACTURE, and all the CONSE- 
QUENCES thereof. 


FOR PARTICULARS APPLY TO-— 4746 


4, GREAT WINCHESTER ST., E.C. 
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GULCHER ELECTRIC LIGHT & POWER CO., 


Are mow Manufacturing quinehetiy for the Trade, 


—— BATTERSEA MOTOR.—— 


BATTERSEA DYNAMOS. Ts PS. — Etectnica: BATTERSEA BOTOES. 
10 Lights, 600 Watts ... | das 0 
40» 2,400 4, OO |THE GULGHER ELECTRIC LIGHT POWER 3 H.P. £35 0 


FOUNDRY, LOND( 


For Catalogue and Particulars apply to the Manager, BATT ERSEA FOUNDRY, 38. Sw 


JOSHPFL BOURMN & SON, 


MANUFACTURERS OF THE WELL-KNOWN 


STONEWARE TELEGRAPHIC INSULATORS AND BATTERY JAR8. 


For Thirty years these manufactures have been celebrated for a high degree of vitrefaction combined with great toughness and strength. 


Brown Stoneware. White Stoneware. Brown Foreelain.. Porous Cells. 
Heonomy Strength and Durability combined. Prise Medal, Paris Electrical Eahibition. 


Special Shapes for Telephone and Electric Lighting Wires and Leading-in Tubes. 
SPECIMENS MAY BE SEEN AT STAND No. 78 CRYSTAL PALACE ELECTRICAL EXHIBITION. 
Works: DENBY POTTERY, near DERBY. London Offices and Showrooms : NEW ST. PANCRAS STATION, EUSTON ROAD, N.W. 43s) 


ANDREWS PREECE, 


ELECTRICAL ENGINEERS & CONTRACTORS, 


MANUFACTURERS OF THE 


“PREECE” 


ARC LAMPS, SWITCHES, &c. 
Estimates and neeeamene ne free of charge on application. 


= MILLS, MANCHESTER ROAD, 


BRADFORD. “67 


SIR WILLIAM THOMSON’S 
ELECTRIC INSTRUMENTS AND APPARATUS. 


KILO- WAT f BALANCE. 


DIRECT- READING STANDARD WATT BALANCES, 


To measure from One to One Million Watts, at 100 Yolts. 
ACCURACY GUARANTEED to ,', Per Cent. on DIRECT and to } Per Cent. on ALTERNATING CIRCUIT. 


STANDARD ELECTRIC BALANCES of Guaranteed Accuracy ... + ‘To measure from Q°O1 to 10,000 Amps. 
DIRECT-READING AMPERE GAUGES, suitable for Installation Work . ” » O25 to 6,000 ,, 
” ” ELECTROSTATIC VOLTMETERS, suitable 
for Installation Work or as Laboratory Standards. Use no 50 to 100,000 Volts. 
Current and have no Temperature Error... 5 


ENGINE-ROOM VOLTMETER, with Large Scale Divisions. 

MARINE VOLTMETERS and AMPEREMETERS, suitable for Ship Installations. 

NEW ELECTRIC SUPPLY METER and DIRECT-READING WATTMETER or AMPEREMETER 
Range 1 to 200. DIRECT-READING MILLIAMPEREMETERS. 


These Instruments are equally Accurate on Direct or Alternating Circuit. They are very Portable and require no re-standardising 
ILLUSTRATED PAMPHLETS POST FREE ON APPLICATION TO 


JAMES WHITE, cambriage GLASGOW. 


SOLE AUTHORISED MAKER OF SIR WILLIAM THOMSON’S APPARATUS. ,, 


” ” 


EXHIBITION 
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EXHIBITION ANNOUNCEMENTS. 


“| STAND a. 1'7.—SHOW ROOM fitted with Complete Set of Samples of ELECTRIC 
LIGHT FITTINGS, including 
4 APPLETON, BURBEY & WILLIAMSON’S | 


PATENT NIPPER SWITCH. 
APPLETON, BURBEY & WILLIAMSON’S 


PATENT ADJUSTABLE CONTACT MAIN SWITCH. 


APPLETON, BURBEY & WILLIAMSON'S: 
PATENT WALL SOCKET. 


- APPLETON, BURBEY & WILLIAMSON’S 


PATENT NIPPER SWITCH LAMPHOLDER, 


&c., &c., &c. 


ELECTRIC CHIMES, BELLS, INDICATORS, BATTERIES, PUSHES, &c., IN GREAT VARIETY. 
4 SPECIMEN # ARTISTIC * CASTINGS. 


SMALL ROOM AND FERNERY, SHOWING ARRANGEMENT OF DOMESTIC LIGHTING, 
CURRENT SUPPLIED DIRECT BY * TRUSTY” GAS ENGINE. 


STAND No. 70. 


| THE “TRUSTY” GAS ENGINE, 


DRIVING DYNAMO, 


se agitated CURRENT FOR LAMPS ON STAND 17, SOUTH NAVE; NO ACCUMULATORS 
USED; CURRENT DIRECT FROM MACHINE. 


WILLIAMSON, 


Cffices, Showrooms and Wlarchouse: 


92, QUEEN VICTORIA STREET, E.C. 


Works: HORSELYDOWN, SE. 


AGENTS FOR:—The “Tiusty” Gas Engine, the “ Trusty” Oil Engine, and Charlesworth, Hall & Co.’s 
Dynamos, Engines, &c. 5154 
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THE ACME ELECTRIC WORKS 


Telephone No. 7,629. (FRANCIS TEAGUE, Manager), Telegrams : “SOUNDER, LONDON.” 


MANUFACTURING ELECTRIC & TELEGRAPH ENGINEERS, 


Contractors to H.M. War Office, Admiralty, 6.P.0., London County Council, &. 


—— 


(Sole Manufacturers of Improved Putent Cockburn 


QUICK BREAK 


LOCK SWITCHES. 


WITH PATENT ADJUSTABLE RUBBING CONTACTS. 


TYPE TO CARRY || TYPE TO CARRY, 
PROM FROM 
15 T0 150 AMPERES, 150 TO 1,000 AMPERES. 


SIX-WAY 


COUPLED SWITCHES. 


Double Pole Quick Break Switches from => Also a great Variety of Lampholders, 
100 to 500 Ampercs always in Stock. 2 | | eee Ceiling Roses, Wall Plugs, &., &c., of 
Modern Designs and High-Class Work- 

manship. 


Cockburn'’s Safety Fuses, absolutely 
Reliable. 


TYPE TO CARRY FROM 15 TO 200 AMPERSS. 


ALSO MAKERS OF THE 


NEW COMBINED AYRTON & PERRY MAGNIFYING SPRING VOLT AND AMPERE METERS 


(Made to read up to 1,000 Volts and 1 OOO Amperes). 


AYRTON & PERRY'S PATENT TWISTED STRIP AMFERE AND VOLT METERS, 


Works & Offices: FERDINAND STREET, CHALK FARM, N.W. 


itand ; 
No. 
q 
4 
> ; 


EXHIBITION ANNOUNCEMENTS. 


BROTHERS 


and elearvaply Engineers. 


MANUFACTURERS OF 


ies | Submarine, Subterranean, Aerial, Torpedo, Lead-covered and Special Concentric Cables, 
and India-Rubber and Gutta-Percha-covered Wires for Telegraph, Telephone, 
and Electric Light Work. 


MATERIALS FOR OVERGROUND LINES, IRON TELEGRAPH POSTS, INSULATORS 
INSTRUMENTS, BATTERIES, 


ELECTRIC MINE EXPLODERS, 


Torpedoes, Torpedo Apparatus, 


RAILWAY SIGNALLING AND BLOCK APPARATUS, 


ALTERNATORS, 


TRANSFORMERS, 


ELECTRIC LAMPS, CARBONS AMMETERS, VOLTMETERS, &, &. 


ELECTRIC AND WATER PYROMETERS, ELECTRO-DEPOSITING APPARATUS, TELEGRAPH AND ELECTRICAL APPARATUS OF ALL KINDS. 


| CLEANED GUTTA-PERCHA FOR ELECTROTYPING AND OTHER PURPOSES. 


CONTRACTORS FOR 


Laying Submarine Cables, the erection of Land Lines, the establishment of Telegraphic communication generally, 
the installation of ELECTRIC LIGHT, ELECTRIC RAILWAYS and TRAMWAYS, and other 
applications of the Transmission of Power by Electricity, and the establishment of 


CENTRAL STATIONS 


For the supply of ELECTRICITY by Continuous or Alternate Currents of high or low tension. 
SOLE MANUFACTURERS IN ENGLAND OF HELLESEN’S DRY BATTERIES. 


Offices: 12, Queen Anne's Gate, Westminster, S.W. 


Works :—-WOoOL WICH, KENT. 
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DRURY LANE, 

50. HOLBORN VIADUCT) 

AND 
ReHICH SHOREDITCK 


IRMIN-GHAM. ff 


EVERED & CO. EXHIBIT AT GRYSTAL PALACE :—Statt No. 121. 


DIRECTORY 


NOW READY!! 


On Sale, Stall 33a, 
Electrical Exhibition 
Crystal Palace, 
Sydenham 


The Pioneer work of its | 
kind, it retains its prestige 


as being the LEADING 


ELECTRICAL TRADES’ 
! ! DIRECTORY, surpassed by 
no other, and far ahead of 

ee any competitor. i 


H. ALABASTER, GATEHOUSE & C0., 22, Paternoster Row, E.C. 
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BITION ANNOUNCEMENTS. 


THE ELECTRICAL. REVIEW. 
Telegrams: “Magneto, Bradford.” 


ROPER’S ELECTRICAL ENGINEERING CO., 


TRAFALGAR WORKS, BRADFORD. 


PALACE EXHIBITION, 


STAND G3 (MACHINERY ROOM), 
WHERE OUR 


xxiv 


} ARC LANPs 


MAY BE SEEN RUNNING. 


430 


SPECIALLY CALL THE ATTENTION OF THE TRADE 10 THIS EXHIBIT. TRADE TERMS ON APPLICATION. 


THE WEYMERSGH ELECTRIC BATTERY 


SYNDICATE, LIMITED. 


Works: Colwell Road, EAST DULWICH, 8.E. 


‘Offices: 2, VICTORIA MANSIONS, 28, VICTORIA sT., 8.W. 


Can be used in places where no other 
means of producing 
mechanical power could be emp oyed. 


: Absolute safety in working. 
simplicity of manipulation. 
| Norisk of fire or explosion. 


his bettery Is a present successfully working one of the Blackman Co.'s Electric Motor Fans for ventilating, and is being used for driving an 
@lectromoror in an electric launch, and for several Installations for electric light in private houses. 
All Information as to price and other details can be obtained at the Offices of the Syndicate, 2, Victoria Mansions, 28, Victoria Street, 8.W., 
where the Battery can be seen at work every day. 


CHARLES CHURCHILL Co, 


LIMITED 
21, CROSS STREET, FINSBURY, LONDON, EC. 


AMERICAN MACHINE TOOLS 


Of the most hes. ah: design and construction. 


No attention required for from 12 to 30 hours. 
No skilled attention or technical knowledge necessary. 
No smoke; No noise. 


UNIVERSAL MILLING MACHINES. 


SCREW CUTTING AND BRASS FINISHING LATHES. 
Sensitive Drilling Machines. 


RAWHIDE BELTING for High Speeds. 
WOOD SPLIT PULLEYS. 


INVOLUTE GEAR CUTTERS 4 to 48 P. IN STOCK. 


MORSE TWIST DRILLS. 


-VERNIERS, MICROMETERS. 


ENGINEERS’ FINE TOOLS. 


Large Showrooms in London and 


Write for Pattica'ars and Prices, Electrical Exhibition Catalogue’’ sent Free. 


BRANCH Wanenouse: 6, ALBERT ST, BIRMINGHAM. 


(dure. 47, 1899, 
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Telegrams:—“ELECTRIC, WOLVERHAMPTON.” “CONCORDANCE, LONDON.” 
THE 


ELECTRIC CONSTRUCTION 


CORPORATION, LIMITED, 


WOLVERHAMPTON. 


ELWELL-PARKER 


sre andy 


CONTINUOUS CURRENT TRANSFORM 


LONDON OFFICES :— 


WORCESTER HOUSE, WALBROOK, 


=~ 
No. 
6 
i 
E.C. 
; 


THE ELECTRICAL REVIEW. 


PARIS, 1889. 


INVENTIONS, 1885. EDINBURGH, 1890, 


BRITISH ASSOCIATION STANDARD THREADS 
ALL THESE GOODS ARE SHOWN IN FULL SIZE AND KEPT IN STOCK. 
44 MG 347 


352353 356 387 373 


4 
| 
xxvi fJune 17. 1892. 
tan 
a 
378 379 380 38! 382 383 384 385. 386 
2 = 
a 391 392 393 394. 395 396 “ 7 398 399 § 
A04 405 A06 A07 A08 409 All Al2 
4l8 420 422 423 424. 425 4 
| = = | 
| 


of 


Jane 17, 1899.) THE ELECTRICAL REVIEW. xxvii 


PHENIX DYN AMOS PHCENIX DIRECT CURRENT DYNAMOS8. 
“Ss” TYPE. MODERATE SPEED. 
| | Extra for Extra 


| Seterenee of No. of A | Ay x. Bedding rl 
| Engine. 
£ 
1S) 600) 80to 60) 10 | 1,800) 1 110 |2 0 
900) 40to 14 | 2 0/210 
3S| 1,200) 50to 80| 20/1700 2 210 8 0 
48| 2,100 50to110; 35 | 1,600, 3) 8 0 | 310 
5 S| 8,000) 60to110/ 50/1520) 6 | 85140 
6 S| 4,500) 75 |1480' 7) | 55| 3815 | 410 
78) 6.000 60to120! 100 |1,360 10 | 4651/65 0 
8 S| 9.000! 60to120 1260 15 | 8 | 56 0/510 
9 12,000 60to120 200 1,189 20 05 60/6 0 
938| 15,00"; 80t0150 250 |1,100 25 70/| — 
10 S| 18,000 80 to 300 1,020 30 18, 8 — 
10$S| 21,000 s0to180| 350 1,000 35 (155) 9 — 
11 24,000 80to 180 400 900 40 175) 10 0| — 
12 80,000 | 190 to 200; 500 | 800 50 | 200) 12 0) — 


These prices refer to Compound, Series or Shunt Machines wound to 
a difference of potentials between the limits given. For those of higher 

or lower potentials, an additional charge will be made and special 
submitted. 


| SERIES DYNAMOS for ARC LIGHTING wound for 10, 45, or 20 Amperes, 
of Potentials above those given, up to 1,000 Volts. 


For the same output, price 15 per cent. over above prices, 


Cooper, PHCENIX DIRECT CURRENT DYNAMOS. 


“<p” TYPE. SLOW SPEED. 


POWNALL ROAD, DALSTON, | Difference of App ox | 

ananiontied 6D| 9,000 | 65to119| 150 | 750 | 15 | 110 | 6 6 

C LIGHT & TELEPHONE APPARATUS | 65t0110| 300 | | | 10 | 0 

10 0 

OF EVERY DESCRIPTION. — 19D 86,000 110 to 125| 600 | 500 60 290 | 12 0 

WRITE FOR PRICE LISTS x», | | 450 | 16 0 


ESTABLISHED 1870. 


Telephone No. 6422. Telegrams: “ Flexible, Londea.” 
SILVER MEDAL INTERNATIONAL ELECTRIC EXHIBITION. 1882. 


PHILLIPS BROTHERS, 
OFFICES AND WORKS: THE HACKNEY WICK, LONDON 


MANUFACTURERS OF CABLES, WIRES, &c., TO ANY SPECIFICATION. 


MULTIPLE CABLES, AERIAL AND SUBTERRANEAN. 

Gutta-Percha, India-Rubber, and Compound Wires of every description for Telephone and Electric Bell Werk. 
FANGY BRAIDED WIRES OF EVERY DESORIPTION. 

COTTON AND SILK COVERED WIRES FOR DYNAMO MACHINES, MAGNETS, &e., &e. 


THE 


ELECTRICAL REVIEWV. 


Published every FRIDAY, Price 4d. Office: 22 PATERNOSTER ROW, LONDON. 


TO BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR COUNTRY. 


NOTICE TO ADVERTISERS. 


The following are the latest times up to which Advertisements can be received for 
publication in current week’s issue :— 
New Advertisements, or Alterations to existing ones, Wednesday 2 p.m. 
Small Announcements for middle pages Thursday 2 p.m. 
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THE INDIA RUBBER, GUTTA PERCHA AND 
TELEGRAPH WORKS 


Electrical Engineers and India Rubber and Gutta 
Percha Manufacturers. 


| MANUFACTURERS OF 

CABLES, WIRES, INSTRUMENTS, INSULATORS, DYNAMO 

MACHINES, MOTORS, ARC LAMPS & FITTINGS, BATTERIES, 
CARBONS, TORPEDO APPARATUS. 


Senet Ueenreent Electric Light System for High and Low Tension, The only system which 
has given complete satisfaction, 


CONTRACTS entered into for the ERECTION and EQUIPMENT of CENTRAL LIGHTING STATIONS, the LIGHTING of SHIPS, 
FACTORIES, HOUSES, and the supply of COMPLETE PLANT for ELECTRICAL TRACTION and TRANSMISSION of POWER. 


VULCANISED INDIA RUBBER. 


HOSE, DRIVING BANDS, STEAM PACKING, WATERPROOF GARMENTS and 
FABRICS, SHOE SOLES, MATS, VALVES, BRAKE BLOCKS, WHEEL TYRES 
for CABS, CARRIAGES, BICYCLES, &c. SHEET, WASHERS, BUFFERS, 
SPRINGS, TUBING, SOLID CORD, FOOTBALL BLADDERS, LAWN TENNIS 
BALLS, MOULDED GOODS to any Pattern. 


EBONITE. 


NOT AFFECTED BY YWINEGAR OR HYDROCHLORIC OR ACETIC ACID. 


SPECIALITIES IN EBONITE FOR CHEMICAL WORKS. 


INSULATORS, BATTERY CELLS, SPEAKING TUBES, SHEET and ROD, 
SURGICAL APPLIANCES, PHOTOGRAPHIC ARTICLES, SCREW 
STOPPERS, PUMPS. 


GUTTA PERCHA. 


TUBING, BELTING, BUCKETS, BOSSES for FLAX SPINNING, GOLF BALLS, 
SHEET, and TISSUE. 


ESTIMATES AND PRICE LISTS ON APPLICATION. 


HEAD OFFICES. WAREHOUSES. 


106, CANNON ST., LONDON EC, 100 0 104, CANNON ST., LONDON, 


BRANCHES. 

MANCHESTER........scsccccccsccccesees 4, Fountain Street. DUBLIN 15, St. Andrew Street. 

64, Castle Street. PORTSMOUTH 49, High Street. 

8, Buchanan Street. 
BRADFORD, YORKSHIRE .. , Ki 119, Dock Street. 
SHEFFIELD. Hi Pierhead Chambers, Bute Docks. 
BIRMINGHAM Corporation Street. NEWCASTLE-ON-TYNE.. 6, Neville Street, 
83, High Street. COV 2, Vicar Lane. le 


WORKS. 
SILVYVERTOWN, ESSEX. PERSAN-BEAUMONT, FRANCE. 


TELEGRAPH ADDRESSES. 


HEAD OFFICE—« Silvergray, London.” Silvertown, “‘ Graysilver, London.” 
BRANCHES—“ Silvergray ” followed by Name of Town). WORKS— { Persan- feelin yoo India, Beaumont-sur- Oise.” 


Printed by B, Kmrenr, 18 and 19, Middle Street, B.C., and Published by the Proprietors, H. ALasasTeR, GaTEHOUSE & Co., at 22, Paternoster Row London. 
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